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FEBRUARY, 1970 
Price 30 Cents 


COOK 
BI-CENTENARY 4 wnonaa 
AWARD | ambition nowenly 


~ to go.farther than 
any man had 

ever been before, 
"but as far as it 
was possible 

for man to go...” 


Captain James Cook, 
{na letter to the Admiralty. 
i) 


Award No, 
hy ee 
Aworded by NZART. to ____SPECIMEN Mode 
for $0 2M contacts with New Zealand to help commence the Dat 
BLCentonary of the fst visit to NZ by thie world famous navigator 
cand scientist i curate 
Cariodion 


REALISTIC DX-150 SOLID STATE 
COMMUNICATIONS RECEIVER 


Features: 240v. a.c. or 12v. dic. operation. | 30 
twansistors and diodes. to. 30 Me 
im./e.W./ 


bands, Bandsproad tuning, 
sab. Product detector for s..b.. Compact. size, 


Tas 'x Ya x 6'2 In. Polished metal panel, smali 
Internal speaker. 
F.O.R. Price $229.50 
Matching external speaker £13.30 extra. 


No. 62 TRANSCEIVERS 
Wireless, Sot No, 62, Mk. 2, (Pyo).,_ Frequency 
range 1.6 to 10 Mc. in two bends, ‘in-built 12v. 
genemotor power supply. Clean condition. Fully 
air tested on transmit snd receive. 


F.0.R. Price $49.50 inc. circuit diagram 


WESTON LM-300 MOBILE 
TAXI RADIO 


Low Band a.m. 60 Ke. bandwidth, 70-80 Mc. Crys. 
tal channel locked, single ‘chanel. “tn-built tran. 
slaror power supply, 12v. operation, suit country 
taxi service or conversion ‘to Ham bands, inc. 
microphone and cradle. 


F.0.R. Price $45. 


Packing 50c 


AS NEW AND AIR TESTED 
LAFAYETTE 5W. C.B. TWO-WAY 
RADIO* 


Model HE-20, fully transistorised, solid state, 13 
transistors, 10 diodes, 27.280 Mc," Provision for 23 
channels, ‘crystal channel locked, push-pull audio 
modulator, "455" Ke. mechanical’ titer, spotting 
Switch fof accurate reception, t.v.i. trap,” 230v. 

“av. (opsitive: or negative. ground). in-bullt ps 


amplifier. ‘Ideal for fixed base station or emer 
Geney “mobile,” including microphone, “and | mobi 
Cradle. 8 helical aerial 

mount, to PLM.G. 


F.O.R. Price $169.50 tax paid 
for mobile use $816.50 extra 


BENDIX BC-221 FREQ. METER 


125 Ke, to 20 Me., including a.c. power supply, 
Calibration” book, ete 


F.0.R. Price $49.50, packing 75¢ 


TRIO COMM. RECEIVER 
MODEL 9R-59DE 


Four-band recelver covering 550 Ke, to 20 Mc. 
gontinuous, and. electrical ‘bandspread on 10,15. 
$0," 40. and 80 metres, 8 valves plus 7 diode circuit: 
4/8 ohm output and phono jack. SSB-CW. ANL. 
Variable BFO, S meter, sep. bandspread dial, |. 
455 ke. audio output “t.5w.. variable RE and, AF 
jain controls, 115/250v, AC mains. Beautifully 
lesigned. Size: 7 x 18 x 10 in. With instruction 
manual and’ service. data 
PRICE $175 inc. sales tax 


Speaker to sult, type SPSD, S15 ine. tax. 


MULTIMETERS 
MODEL C-1000 POCKET MULTIMETER 


1000 ohms per volt. AC volts: 0-10, 50, 250, 
DC volts: 6-10, 50, 250, 1000. DC’ current 
mA. “Resistance: O-150K ohms (3K centre). 
colour scale. Range selector switch. Dimensions: 
BM x 24 x1 in 


Price $6.50 post free 
MODEL 200H MULTIMETER 


‘Capacitance: 10 pF. to 0.001 
UF,/0.001 UF. to 0.1 uF. Db, scale: —20'db. to plus 
22'db. Size AY x 3% x Nie in. 

Price $11.25 post 30c 


MODEL CT330_MULTIMETER 
20,000 chms per volt. OC volts: 06, 6, 30, 120, 
600, 1.2K, 3K, 6K. “AC volta: 0-8, 30, 120, 600, 1.2K 
[10k 'o.p'v).” DG current: 0.0.06 mA., 60 mA., 600 
mA. iesistance: 06K, 600K, 5M, GO0Megohm’ (30, 
5K,” 30K." 300K ‘chm centre scale). Capacitance: 50 
DF! to 0.001 uF. 0.001 uF. to 0.2 uF. Decibels: 
“20 to pius 63 db. Size approx. Siz x 3a x 1% in. 
Price $16.75 post 30c 


MODEL OL-64D MULTIMETER 
20,000 ohms per volt. DC volts: 0.025, 1, 10, 50, 
250, 500, 1000 ( }, 3000 (at 10K 0.9.v.). 
‘AC’ volts: 6-10, (at 8K 0.p.v.) OC 
‘current: 50 UA. 34 MA. ,500, mA. 10 amps. 
fleslstance: Deik, 400K" 4M, 90° Megobmn. "Ob. Sc 
we to. plus 38 db. Captcitance, 230, pte 0.82 
UF. Inductance: 0-5000 H. ‘Size 5% x 4¥e x 1% In. 
Price $19.50 post 30c 


NEW MODEL US-100 
Overload protection, Shockproof_ movement... Polar- 
Hiyama.” wot 8.085. 1,098, 10, 80, 280, 
1000 (20K o.p.v.). AC volts: 0-2.5, 10, 50, 250, 
1000 (5K"0.9¥.}. DG current: 1° mA:, 28 mA., $00 
mA. and 10'amp. AC current: 10 ‘amp. ‘Resistance: 
O'S0M ohm (eeniro scale $0), Rx t. 10, 100, 1K, 
10K. Db. scale: —20 to plus’ 10, plus 22, plus 35, 
plus 50" db 
Price $28.75 post 40c 


MIRROR SCALE 

MODEL AS100/DP HIGH SENSITIVITY 
100,000 ohms per vot DC. Mirror scale, protected 
movement. OC volts: 3, 12, 60, 120, 300, 600, 1200 
(100K"0.p.v.). AC volts: 6, 20, 

(0K o.p.v.).” DC” currant 
300, mA. 12 Ros a 
2o0Megoiim." Decibeis: —20 ‘to plus 63 db." Audio 
gutput: 6. 30,120, 300, 600, 1200 volts a.c. Size 


Price $34.50 post 75¢ 


MODEL A10/P GIANT (612 inch) METER, 
CIRCUIT TESTER 


30,090 ohms per volt DC with in-built signal in- 

Jestor. ‘overload protected. “DC vots: 0.5, 2:5, 10, 

1. 1000 (at 30K o:p.v.), S000 (at 10K 

AC ‘volts: 25, 10, 50, 280, 500, 1000 (at 

DC ‘current: $0 UA., 1 mA., 50 mA., 

+ 4 amp., 10. amp. AG’ current: 1 amp. 

10 amp.” Rosistance: 10K, 100K,” 1M, 100 Megohm. 

Signal Injector: Blocking oscillator circuit with 

2 28A102 Trans. Decibels: —20 to plus 63 "db, 
Size: 6% x TY4 x 3% In. 


Price $55 tax paid, post 75¢ 


TE-16A TRANSISTORISED TEST 
OSCILLATOR 


Frequency range: 400 Kc. to 30 Mc, in five bands. 
Modulated 800 c/s. sine wave, Modulation: 20. p.c 
spprox. Output imp.: Low "impedance, Dimen- 
sions: Sve x 5% x 3a in. Weight; 1.5 Ib, 


Price $24 tax paid, post 75¢ 


“NIKKA” 1 WATT TRANSCEIVERS 


P.M.G, approved, Solid stato, 14 transistors, circuit 
inc. rf. stage. 27.240 Mc. (provision for two. chan- 
nels). flange’ boost circuit, Up to 10 miles in 

Buzzer ‘ype call system. 
Complete with leather carrying 


‘pen “country or water. 
Squelch contra! 
case 


Price $175.00 Pair 


NEW A.W.A. T.V. TUNER 
Model 49806. Uses 6U8 and 6BQ7A. 
Price $5.50 postage 500 


PACK OF RESISTORS _ 


109 Nesistors of Ys and 1 watt rating. 
Price $1.75 post 20c 


BRAND NEW SPEAKERS 


2% inch 8 ohms — Price $1.75 Poste 
3inch 8 ohms. 1 $2.00 
4 inch 8 oho. vn $2.25 
4inch 15 ohms. ny $2.25 
30x 8 ohms $3.95 
30X 45 ohms $3.95 
a7 8 ohms $5.50 
sar 15 ohms $5.50 
ear 8 ohms 87.20 
SAT 15 ohms » $7.20 
1249 8 ohms 818,75 
1A) 15 ohms $18.75 
Nett Price 


NEW STEREO HEADPHONES 


Large rubber earpiece. Frequency range 100 to 
1500 cycles. 8 ohms Impedance, 


Price $6.75 post 30c 


DELCO TRANSISTORS 


Type 2Naa1 Price $2.40 postage 10c 
Type 2N278 Price $6.00 postage 10¢ 
Type 2N301 Price $2.50 postage 10 


LT91 RECTIFIER 
20 Volt 2 Amp. 
Price $1.50 post 10c 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC., 3000 


Phones: 67-7329, 67-4286 


We sell and recommend Leader Test Equipment, 


All Mail to be addressed to above address 


Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 


Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 
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é Bring in aS) 
Ce the whole am 
wide world a, 


RIEALISTIGE LLY 
REALISTIC 


Communications Receiver 
SW/CW/SSB/AM 


240V AC 
a4 Bands or 12V DC 


© 535 to 30 MHC : 
{includes Broadcast) operation 


ed. 
All solid 
state 


This is the BIG performance set that obso- 

letes tube receivers . . . a professional- 
that appeals to amateurs 
isteners alike. The DX 150 gives 


on Realistic Performance 


Broadcast, Fuly 
state—no warm. Realistic Price 


up delays; the DX 150 will run on dry 
cells if current fails. or i lable; 
Will operate from a car's 
or any 12V DC 5 . 
Supply is also bul 
conductors—product 
plus fast_and, stow, AVCvariable piteh 
Bro—illuminated. electrical bandspread, 
fully calibrated for amateur _bands—cas- 
cade RF stage—ANU for RF and Ar— 
Zener stabilise¢—OTL audio—illuminated 
“S" meter—builtin monitor speaker, plus Attractive silver extruded front panel, solid 
front'"panel Jack for external {optionl) metal knobs, grey metal cabinet, size 
matching speak _ 14h x 94" x 


CONSULT YOUR LOGAL RADIO DEAI 


Codey 


Please forward free illustrated literature and 
‘specifications on Realist 


MAIL THIS COUPON 


Name 
Address, 


Hy-Q 


ELECTRONICS 


Australia's 
largest 
independent 
crystal 
manufacturers 


EXTEND THEIR 
PRODUCT RANGE 
TO INCLUDE 


@ Fundamental and overtone 
crystals from 1 MHz. to 
125 MHz. 


@ 10.7 MHz. crystal filters 
for 25 & 30 KHz. systems. 


SEND FOR FULL DETAILS 
IF YOU HAVE NOT ALREADY 
RECEIVED THEM 


Hy-Q Electronics 


Hy-Q ELECTRONICS PTY. LTD. 


10-12 ROSELLA STREET, 
P.O, BOX 256, 
FRANKSTON, VICTORIA 3199, 


Telephone 783-9611. Area Code 03, 
Cables: Hyque Melbourne 
Telex: 31630 


AGENTS: 
WA Associated, Electronic Services P/L., 
P.O. Box 35, Morley, 6062. 
Phone 76-3858. 
Cables: Radcomserv, Perth. 
TAS.: Hobert Radio Clinic 
129 Bathurst St., Hobart, 7000. 
Phone 34-3884. 
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SIDEBAND ELECTRONICS ENGINEERING 


Prices of the following stock are net, cash Springwood, N.S.W., sales tax included. All equipment is 
fully imported from the various factories in Japan, the U.S.A. and the U.K., no local or other assembly 
away from the factories. All sold under standard factory-backed warranty, which is one year for Yaesu- 
Musen, with expert after-sales service, based on 20 years of SSB experience. Yaesu-Musen units 


come complete with all plugs and power cables. 


The only exception is made for the FT-200 power supply-speaker unit, which physically is a copy of the 
Yaesu supply, but own design and | maintain that | can make a better heavy duty unit in co-operation 
with the Australian transformer manufacturers, for genuine 230/240/250 volt AC, than any of the 


imported power supplies. 


YAESU-MUSEN— 

FT-DX-400 De Luxe Transceiver 

FL-DX.400 Transmitter 

FT-DX-100 AC/DC Trai 

FR-DX-400 Receiver 

FR-DX-400SDX De Luxe Receiver, with all access- 
ories, with CW filter, FM filter and FM dis- 
criminator, 2 and 6 metre Converters ... 


FT-200 Transceiver with 230/240/250V. AC heavy ie 
1 


duty supply-speaker unit . 
FL-DX-2000 Linear Amplifier 

2 and 6 metre Solid State Converters 
FF-30-DX Low Pass Line Filters. 


SWAN— 
SW350C Transceiver with 230/240/250V. AC power 
supply-speaker unit 
SW350C Transcelver with Swan 4230 “AC/DC 
by supply .. 


MgtSs0 Transceiver with AC power supply-speaker 
. $725 


unit 
J-BEAM— 


TRIPLE THREE full size 3 element 10-15-20 metre ial 


Yagi Beam with built-in 52 ohm balun .... 
HY-GAIN— 


TH6DXX tri-band 6 element Yagi Beam, on indent en 


order only 
HYQUAD te band Cubical Quad, 
‘one co-ax. feedline .. 
BN-86 Balun ... 
THJR triband Junior Yagi Beam 
14AVQ 10 to 40 metre Vertical 
18AVQ 10 to 80 metre Vertical .. 


MOSLEY— 
TASQIR_3 element tri-band Junior Beam 
MP-33 Mustang Array 


NEWTRONICS— 
4-BTV 10 to 40 metre Vertical .... 
With 80 metre top-loading coil .... 


MOBILE WHIPS— 
WEBSTER Bandspanner, 10 to 80 metre continually 
adjustable 


Arie Bles 


ANTENNA NOISE BRIDGE— 


OMEGA TE-7-01 Bridge ... ve $25, 


CRYSTALS— 


FT-241 Series, Channel 0-79, box of 80 crystals .. $15 
Individual Crystals from $0.25 to $2—for 455 KHz. ones, 
Sets of six matched Crystals, including two USB/ 
LSB carrier/VFO Crystal: 
From 400 to 450 KHz. $5 to $10 
From 460 to 500 KHz. $10 to $5 


LTERS— 
KOKUSAI Mechanical Filters, 2.7 KHz. bandpass, 


modern miniature size, with input-output trans- 
formers and matching USB/LSB carrier Xtals $40 


9 MHz. Crystal Filters, as used in Yaesu FT-200 $30 


12V. DC SUPPLIES— 


ACITRON heavy duty, fits all Transceivers . $110 


CO-AXIAL CABLE— 


52 and 75 ohm, 3/16 inch diam, $0.25; 52 ohm 3/8 Inch 
diam., $0.50 per yard; any lengths up to 100 yards. 
Connectors, Amphenol type PL-250 male $1.25 
0-239 female .. ... $1.00 


BALUNS— 


Exact duplicate of Hy-Gain BN-86, excellent copy $12.50 


S.W.R. METER— 


Calibrated (Output Mater: 0-100 an 0-500 Watt 
and S.W.R. $35 


GONSET— 


2 metre SSB/AM/CW Transceivers, 144 to 148 
MHz., continuous range, with 115V. AC power 
supply-speaker unit, solid state design with 
transmit mixer-driver-final valves, 20w. p.e.p. $350 


TRANSFORMERS, ETC.— 


NATIONAL Kingsgrove, Naw. brand new, ati in took: 
U60/285 285-0-285V. . SV. and fil. $1.2: 
U60/325 325-0-325V. 2 mA 8V. and ev. fil. $41 38 
U60/385 385-0-385V. 60 mA., 5V. and 6V. fil. $1.25 
U80/385 385-0-385V. 80 mA., 5V., 6V., BV. fil. $1.50 
PA80/300 3000-300. 80 mA., 5V. and 6V. fil. $1.50 

£30/80 30H. 80 mA. Choke .. . Fé $1.00 

F15/150 15 H. 150 mA. Choke ... $1.00 

8451 240 to 115V. 2A. 200W. Step-down Isolation 
Transformer $2.50 


MARK HW-40 40. mi 


irs 
MARK HW-3 10/15/20 metre tri 


and 
Swivel Mount and Spring for Mobile Whips .. 


ROTATORS— 


CDR HAM-M heavy duty Rotator, with 230V. indi ‘ 
165 


cator-control unit .. 


Allow sufficiently for 


only a few of t 


= 


9716 240 to 240V. 75W. Isolation 
6610 240 to 5V. 3A. Filament Transformer ... 


Various Transistor Output Transformer: 
and 245 ohms to 3.5 ohms .... ... 


§ and 12V. Vibrator Supply Transformers 


Neon Ballast Chokes, 15W. 


cking, handling and freight for transformer orders, 
m will fill the limit weight for post parcels. 


farnsformer .. $1.50 


$0.50 


$0.50 


$0.25 
$0.25 


85, 375 


Sideband Electronics Engineering 


P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 
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Main specifications of Rotator: 
Electric power source: 230. AC, 50/60 Hertz 
Torque: 400. Ka/cm. 

Time for one revolution: 
Brake 


60 seconds, approx. 


system: Electro-magnetic double —plungor 


lock-in. 
Brake power: 5,000 Kg/em. 
Vertical lgad: Dead weight, 500 Kg; nominal load 


Maat diameter: 114 to 2% Inches 

Weight 70th, approx 

Contot cable,” Seven “conduct 

Approx. sizes: height. 13% In 
rotation damm 7!2 In 


AUSTRALIAN AGENT: 


ors. 
‘base diam., 5% in; 


BAIL ELECTRONIC SERVICES 


N.S.W. Rep.: A. J. ("SANDY") BRUCESMITH, 11 Ruby Street, Mosman, N.S.W., 2088. 


BEAM ROTATOR 


EMOTATOR MODEL 1100M 
YOU GAN CONTROL THE DIRECTION OF YOUR BEAM ANTENNA 
FROM YOUR OPERATING POSITION 


The heavy duty model 1100M features rugged cast aluminium construction, 
stainless steel bolts, nuts and washers. Bearing design with 90-ball bearing 


provides high vertical carrying capacity, and resistance to bending pressures due 
to unbalanced weight, wind, etc. Limit'switches prevent over-run, Positive brak- 
ing with solenoid operated double plunger, operates when drive paddle is 
released. Steel gears transmit drive from a fractional horse-power motor. 


Antenna boom may be fixed to a short vertical mast clamped in top of 
rotator which is designed for base mounting at the top of a mast or tower. 
Six mounting holes are provided. An adaptor is available, as an optional extra, 
to enable mounting on a vertical fixed tube mast. Clamp assemblies are of 
sturdy construction and clamp blocks are reversible for small or large diameter 
mast within the range 11/4” to 2" diameter. U bolts stainless steel 9 mm. diam. 


The Indicator-Control Box is attractively finished in grey, with large illum- 
inated meter, indicator lights and piano lever “Left-Right” controls coupled to 
micro-switches. Transformer is within Control Box. 


Shipment of rotators, control cable and accessories arriving this month. 


60 SHANNON ST., BOX HILL NORTH, 
VIC., 3129. Phone 89-2213 


Telephone 969-8342 


The World's Most Versatile Circuit Building System! 


INSTRUCTIONS 
backing and. pl 
downwards in’ 

position. Press down firmly. 

When used with plain board drill 

trom the "Cir-Kit’ tide. Pas 


pass component leads through holes 
Adjacent to strip, bend the leads 


lay strip over the holes ar 
drawing. pin or scriber prick a hole 
in the ‘Cir-Kit’ in the required 
position, 

‘Cir-Kie’ Strip can be bent or curved 
to whatever form you require and 
Used on either or both sides of the 
board. When joining two pieces of 
‘Cir-Kit bend over the end of the 
overlapping strip so that 2 metal to 
metal contact is made and solder in 
the usual way. 


Mage in the UX. 


SIZES: 1/8” and 1/16” WIDTHS 
Length: 100 ft. roll, 5 ft. card 
IDEAL FOR PROTOTYPE AND PRODUCTION 
CONSTRUCTION 
USEFUL FOR WIRING REPAIRS 


% HO DRILLING * FAST %* NO MESS 


Available from all Leading Radio Houses 


Marketed by— 


ZEPHYR PRODUCTS PTY. LTD. 


70 BATESFORD RD., CHADSTONE, VIC., 3148 
Telephone 56-7231 


MANUFACTURERS OF RADIO 
AND ELECTRICAL EQUIPMENT 
AND COMPONENTS 
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FEDERAL COMMENT: 


World Administrative Radio Communications Conference 


for Space Telecommunications 


As has previously been announced 
in “Amateur Radio,” the International 
Telecommunications Union has called 
a World Administrative Radio Com- 
munication Conference for Space Tele- 
communications, to open in Geneva in 
June 1971 with a maximum duration 
of seven weeks. 

Who better to comment on the sig- 
nificance of this Conference than Mr. 
R. E. Butler, the Deputy Secretary- 
General of the LT-U. On 15th Septem- 
ber 1969, Mr, Butler addressed the 
LTU. (C.C.LR.) Study Group IV. 
(Space Telecommunications) at Gen- 
eva. He said: “Personally, I believe, 
and I think that many will agree, that 
this will be one of the most important 
radio-communication conferences ever 
held by the Union—ranking in import- 
ance to the 1947 Atlantic City Confer- 
ence—for the profound influence it will 
have on future frequency service allo- 
cations, including sharing and the re- 
cognition to be given to the incentives 
that will arise for the maximum ex- 
ploitation of satellite capacity and 
orbits, as well as the determination of 
the necessary co-ordination procedures 
at the various international levels— 
more important, say, than the 1963 
Space Conference, when much atten- 
tion was being focused on the public 
telecommunication and research needs 
and different orbital considerations.” 


There is no doubt that the LT.U. 
appreciates the role that can be played 
by the Amateur Service in space com- 
munications. Three days earlier, on 
12th September, Mr. Butler opened the 
International Amateur Radio Conven- 
tion held at Geneva. Again, I quote 
from his words: “. . . I think that world 
communications and international com- 
munication and co-operation have a 
tremendous debt to Radio Amateurs. 
You all have always been to the fore- 
front of developing co-operation, and 
providing the back-up assistance in 
time of stress; and here I speak from 
practical experience from my country 
[Australia], that from time to time is 
ravaged by the climatic disturbances 
and national disasters in the way of 
floods and fires at country and near 
country centres. On many occasions, 
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normal telecommunications have been 
severed and great reliance has been 
placed in the provision of advice and 
guidance to the people in the more 
difficult areas through the use of the 
‘ham operators’. Their proficiency has 
been the foundation of many commun- 
ity service requirements, Such are the 
contributions of the Amateur Radio 
operator which go on almost unnoticed 
but quite successfully. 


“If I turn to another aspect, we hear 
a great deal these days on the develop- 
ments of global communication sys- 
tems, specially in the use of satellites. 
Again, almost unnoticed, with their 
much less elaborate plans, the Ama- 
teurs have again shown their energy 
in being to the forefront. You have 
organised your own satellite experi- 
ments, which gave the possibility of 
many Amateurs joining in the use of 
this new technology. With the orbits 
which were selected, there have been 
more or less global use of the satellites. 


“... as the LT.U, faces its respon- 
sibilities, it is pleasing to know that 
we can still rely on the contribution 
of the Amateurs towards the achieve- 
ment of our basic and mutual objec- 
tives.” 


The Federal Executive is very alive 
to the significance of the 1971 Space 
Frequencies Conference, Whilst the 
planning at a governmental level for 
that Conference is at its very earliest 
stages, it is most important that the 
Amateur Service is fully prepared to 
meet the challenge of that Conference. 
Already, preliminary discussions have 
taken place with our Administration, 
but the problem is global, not national, 
and therefore, the Executive has been 
engaged in considerable correspond- 
ence with its fellow LA.R.U. Member 
Societies overseas. 


One of the great issues for the Ama- 
teur Service at this Conference is the 
right of the Amateur Service to have 
the unrestricted privilege of using its 
frequency allocations for space com- 
munications. No doubt other issues 
will emerge, but at this time to predict 
what these issues will be would be 


mere speculation. The question of fre- 
quency allocations must loom large. 
The position is complicated by the fact 
in the allocations above the 144-148 
MHz. allocation, the Amateur Service 
allocations are shared bands with the 
Amateur Service as the secondary user. 

At this stage, the Administrations are 
preparing for the Conference by pre- 
paring their own proposals which are 
collated by the I,T.U. Headquarters at 
Geneva, and are circulated throughout 
the world for consideration by all Ad- 
ministrations, 

How important to the Amateur Ser- 
vice are the v.h. and higher frequency 
allocations? I suppose if one attempted 
to answer this question on the basis of 
band usage, one would inevitably be 
drawn to the conclusion that these 
bands are not terribly important, but 
this is to be short sighted in the ex- 
treme. The Amateur Service is only 
just beginning to move into these higher 
allocations, as techniques and compon- 
ents become more readily available. To 
date they have primarily been the pro- 
vince of the serious experimenter. There 
is no doubt that satellite communica- 
tions will offer increasingly wide hori: 
zons for the Amateur Service generally, 


The Amateur Service cannot afford 
to suffer any frequency loss, for it is 
the potential use of these bands in the 
future, using techniques that may re- 
quire significant bandwidth, that is the 
corner stone of the Amateur Service's 
case. The loss of frequency now may 
not seem to be terribly important, but 
in the future, such a loss may turn out 
to be an irretrievable tragedy. 

The Wireless Institute of Australia 
will formulate its policy towards the 
World Administrative Radio Commun- 
ication Conference for Space Telecom- 
munications at the Federal Convention 
to be held at Easter this year, The 
Federal Executive has prepared for the 
consideration of Federal Councillors a 
detailed comprehensive and confidential 
report. 

As an organisation, we cannot afford 
not to be prepared—and we shall be 
prepared. 


MICHAEL OWEN, VK3KI, 
Federal President, W.LA. 
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LONG-DELAYED ECHOES... RADIO'S 
“FLYING SAUCER” EFFECT’ 


BY O. G. VILLARD, JNR., W6QYT; C. R. GRAF, W5LFM; AND J. M. LOMASNEY, WA6NIL 


of hearing your own voice repeat 

the last couple of words of your 
transmission, after you have switched 
over to receive? Or have you been 
aware, after another station stands by, 
that a weaker signal on the same fre- 
quency is repeating the last few words 
of the transmission, with exactly the 
same “fist”? 

Well, believe it or not, some Ama- 
teurs have. If you, dear ‘reader, think 
us out of our minds to even bring this 
matter up, rest assured that there are 
many others who share your view and 
would cheerfully consign us to the 
booby hatch, If you haven’t tuned out 
by now, ‘you are undoubtedly asking: 
just who are the folk who have had 
this experience? Are they emotionally 
unstable types, prone to LSD-style hal~ 
lucinations? But hear this: one is a 
professor of mathematics at a well 
known West Coast university; another 
is a physicist at a midwest’ research 
foundation; still another has managerial 
responsibility for important commun- 
ication satellite programmes at a pro- 
minent West Coast aerospace corpora- 
tion, and most of the rest have a pro- 
fessional connection with electronics in 
some way... 

Hard to discount their reports, it 
appears. Were these men hoaxed, you 
ask? That's always a possibility, and 
it apparently has happened in the’ past. 
But what about the instances where the 
echo was heard both on the Ham’s own 
signal, and on the signal of the station 
being worked? It would take a pretty 
clever spoof to simulate both the sound 
of long-distance transmission and the 
transmit-receive timing. Still, it could 
be done, just as a photograph of a fiy- 
ing saucer can be handily simulated 
with the aid of ordinary crockery. 


That's what makes the study of long- 
delay echoes (LDEs) exciting. At the 
moment, there is no really indisputable 
proof that they exist. Scientists remain 
unconvinced about UFOs, and LDEs 
are in the same category. However, an 
increasing body of experimental evi- 
dence argues for the reality of LDEs, 
and it is interesting that a number of 
new ideas for possible theoretical ex- 
planations have come to light only 
within the last couple of years. 

Scientific research is placed under 
great handicaps when the effect being 
studied is highly infrequent in occur- 
rence. The handicap is even worse 
when there is no satisfactory theory to 
guide experimentation. In these cir- 
cumstances it hardly pays to set up a 
special test if a useful result is achieved 
only once a year on the average. This 
problem is well known to astronomers, 
who depend almost entirely on Amateur 


‘Reprinted from “QST," May 1969 
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@ Amateur help is needed in 
unravelling the mystery of signal 
“echoes” which persist for times 
much longer than round-the-world 
propagation delays. This baffling 
and unexplained effect, wherein 
whole words—and not just syllables 
—are repeated, was first reported 


in 1928, and occurs so rarely that 


many doubt its reality. Interest in 
the subject has been re-awakened 
by recent, discoveries in plasma 
physics which—if applied to the 
ionosphere—suggest new possible 
explanations. The authors review 
the reports known to them, suggest 
that the effect is real, and solicit 
further observations. 


reports to locate comets which pop into 
view in unannounced places and at 
unannounced times. Busy professionals 
simply cannot devote that many hours 
per year to scanning the skies. LDEs 
provide an analogous opportunity for 
Hams to be of service to the profes 
sional community. Reports on LDEs, 
with time logged accurately, should be 
invaluable in helping to ‘solve this 
particular puzzle. 
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Fig. 1—Detalls of the transmitting set-ups used 
for the first observations of long-delayed echoes. 


BACKGROUND 

Echoes of very long delay were first 
reported in 1926 (References 1 and 2), 
not long after international short-wave 
broadcasting got under way. Trans- 
mitter powers were around ten kilo- 
watts; antennas were tilted wire (see 
Fig. 1); the radio frequency used was 
around ten megacycles, and receivers 
were for the most part regenerative. 
Oscilloscopes and tape recorders were 
unheard of. On the other hand, inter- 
ference levels were far below those of 


today. The experiment consisted of 
transmitting one or more dots or dash- 
es, and timing the received signals with 
the aid of a stop watch. Delays ranged 
from 2 to 30 seconds, Echoes were 
heard at locations both close to and 
distant from the transmitter, some- 
times epparently at the same time. 
Fig. 2 shows an example. 
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Fig, 2—Same early, observations of lone delayed 
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Br tree location si 
Sent every 30 seconds,” 
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A number of theories in explanation 
of the observations were tried and dis- 
carded. The basic difficulty is that 
radio waves in most circumstances 
travel at the velocity of light (186,000 
miles per second), so that a complete 
transit of the earth takes only one- 
seventh of a second. A trip to the 
moon and back takes roughly two sec- 
onds. One theory held that the waves 
might be slowed down sufficiently if 
they happened to be close to the iono- 
spheric “critical frequency”; however, 
it soon became obvious that the accom- 
panying losses would inevitably swal- 
low them up. Loss also makes the 
possibility of multiple passes around the 
earth unlikely (210 are required for 
a 30-second delay)—for the ionospheric 
gas is by its very nature a lossy dielec- 
tric. The hypothesis that echoes might 
be returned from uncharted clouds of 
electrons far distant from the earth was 
seriously considered at the time; today, 
of course, we know that deep space 
holds no’ surprises of that particular 
sort. 

By the middle 1930s few echoes were 
being received, and the matter remained 
dormant until the Cavendish Labora- 
tory of Cambridge University under- 
took a study in 1948 (Reference 3). 
In a careful year-long test involving 
transmission of about 27,000 test sig- 
nals at 13.4 and 20.6 MHz, not one 
LDE was recorded. No further pub- 
lished scientific activity seems to have 
taken place since that time. 
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In the intervening years there ap- 
pears to have been at least one Ama- 
teur report which was discovered to 
be a hoax, and in another instance a 
mechanical fault in a recording was 
responsible for reports of ‘delayed 
echoes” audible on a standard-fre- 
quency-station time announcement. 

In scientific work when none of the 
postulated explanations _ satisfactorily 
explains a reported effect, and when 
a reputable scientific organisation at- 
tempts to find it experimentally and 
doesn't succeed, there is an under- 
standable and’ almost overpowering 
impulse on the part of other members 
of the scientific fraternity net to be- 
come further involved. This is how 
LDEs came to have roughly the same 
dubious status as UFOs. 
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MORE RECENT EXPERIMENTS 


In 1958, WSLFM drew W6QYT's at- 
tention to field-strength recordings in 
which there was an apparent decay 
ot received-signal energy during the 
30-second interval of carrier interrup- 
tion for identification purposes. This 
behaviour, which could have been 
ascribed to weak (perhaps incoherent) 
long-delayed echo energy, turned out 
in the end to be due to the effect of 
mechanical “stiction” on operation of 
the pens of the then-standard Ester- 
line-Angus paper-chart recorders. The 
observation did, however, suggest an 
inexpensive means for collecting data 
on possible LDEs: use a more suitable 
recorder and see what is left behind 
on the frequency when WWV's carriers 
leave the air once an hour. Studies of 
this sort were made by Wé6QYT with 
the help of various part-time graduate- 
student assistants at Stanford Univer- 
sity in the period 1958-1960 (Refer- 
ence 4), The following suspicious cir- 
cumstances were —very occasionally — 
noted: 

(1) Extra noise, decaying exponent- 
ially for tens of seconds; 

(2) Extra noise of roughly constant 
intensity, enduring for about the same 
period of time (see Figs. 3 and 4), and 

(3) Instances where the same. noise 
actually contained a weak signal sim- 
ilar to the WWV carrier. (An example 
is shown in Fig. 5.) 
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Some 18 of the type 3 events were 
observed in a period of about a year. 
These findings were reported to the 
Office of Naval Research under whose 
contract the work was performed, but 
they were never published because it 
could not be proved beyond reason- 
able doubt that the observed signals 
were in reality caused by WWV trans- 
missions. They could, for example, 
have been the result of an obscure fault 
in the transmitter, although this is con- 
sidered highly unlikely. WWV ire- 
quencies are shared by other standard- 
frequency stations throughout the 
world; this introduces troublesome un- 
certainty. (So does harmonic radiation 
from 100 KHz. crystal oscillators on 
the Hewlett-Packard Palo Alto produc- 
tion line, as WB6FDV found out in a 


Fig. 3. —Signal-intensity-versus-time 
recording for normal conditions. 
Upper channel is background noise 
30 KHz. away. Lower channel is 
standby of WWV-20 carrier, Note 
rapid drop into background noise 
level. Receiver bandwidth: 100 Hz, 


Fig. &—Note the weak sional per- 
sisting on the WWV-20_ frequency 
for roughly 30 seconds. after stand- 
by. There Is no proof, but it might 
be long-delayed echo energy. 


classic bit of detective work.) A more 
sophisticated experiment was clearly 
needed to decide the matter one way 
or another, and the effort was side- 
tracked owing to the pressure of other 
activities. 


POSSIBLE THEORETICAL 
EXPLANATIONS 


If h.t. signals are to endure for tens 
ot seconds, a way must be found for 
ionospheric loss to be overcome. In 
the 1930s the possibility of signal am- 
plification in the ionosphere had not 
ocurred to anyone, but today we can 


Fig. 5—Lower record (a frequency- 
amplitude-time plot) shows possible 
1S-second “‘echo" of WWY-20 trans- 
mission. (Note the 60 Hz. hum side 
frequencies on the WWV carrier 
prior to standby.) There Is no 
root thet this signal was really re- 
lated to the WWV_ transmission: 
only @ presumption based on ob- 
servation of a large number of re- 
cords of this type. 


visualise a number of means by which 
this might take place. Parametric 
amplification has been suggested (Re- 
ference 5): the ionosphere is not a 
perfect linear dielectric, and it we 
could exploit this property, one signal 
—in principle—could “pump” another. 

Another new development is maser 
amplification; the ionospheric plasma 
is acted upon by a whole spectrum of 
radiation from the sun; is it possible 
that amplification-producing population 
inversion somehow takes place? Still 
another explanation has to do with sig- 
nal storage in the ordered, motion ot 
electrons spinning around magnetic field 
lines; for example, there might be an 
ionospheric analogue of the phenomen- 
on of spin echoes in nuclear magnetic 
resonance. 

Professor F. W. Crawford of Stan- 
ford University has been studying—on 
paper and in the laboratory—plasmas 
that “talk back”, almost like Edison's 
original phonograph (Reference 6). 
complex ‘signal is fed in, which ‘then 
disappears insofar as the external cir- 
cuit is concerned. To call it out, the 
plasma is pulsed; a replica reversed in 

then appeats (see Fig. 6), These 
“plasmas with memory”—and the above 
is only one scheme of many—are most 
readily studied when comparatively 
high pressures and gigahertz radio tre- 
quencies are used. The tantalising 
feature of these experiments is that if 
they could be extended to ionospheric 
pressures and hf, frequencies, the indi- 
cated time delays fall right in the 3-30 
second ball park. 

Another remarkable and compara- 
tively recent finding is the so-called 
“stimulated natural emission” observ- 
‘At very low frequencies 
of 15 KHz,), radio signals 
both travel underneath the ionosphere 
and penetrate it. Those which pene- 
trate are guided by the magnetic field 
lines and travel from northern to south 
ern hemispheres at phenomenally high 
altitudes over the equator (one or two 
earth radii). During their travel, these 
waves actually rearrange the ambient 
electrons and store energy in them, 
This energy is available to amplify any 
signals of the same frequency after the 
causative wave is shut off, As a result 
an unstable but recognisable replica o! 
the signal is heard after the original 
transmission stops. Examples — are 
shown in Fig, 7, which is taken from 
Reference 7. This mechanism most 
emphatically will not work at ht, since 


the circumstances are then wholly 
different. But the fact that radio signal 
amplication in the ionosphere can hap- 
pen at all, makes the possibility that 
something analogous might happen 
at hf. seem more likely. 

‘These new developments in the un- 
derstanding of plasmas _ stimulated 
W6QYT to ask for reports of LDEs at 
a recent get-together of the Northern 
and Southern California DX Clubs; to 
his surprise five excellent ones were 
received; they are included in the sum- 
mary following. 

‘WS5LFM, who has also been_inter- 
ested in this subject since 1958, has 
collected reports from WSVY and 
WSLUU, and has himself observed 4 
difficult-to-explain half-second__ time 
delay on the time ticks of a Russian 
standard-frequency station. 


SUMMARY OF CHARACTERISTICS 
The Stanford recordings suggested— 
but did not prove—that incoherent 
noise “echoes” may exist, as well as 
coherent ones containing ‘a replica of 
the signal, The Amateur and the early 
reports, of course, deal only with the 
coherent variety, which seem to be 
appreciably less frequent in occurrence. 
Mollowiny is a summary of the conclu- 
sions which can be derived from the 
Amateur reports taken as a group: 
(1) Multiple-second “coherent” signal 


echoes, either phone or c.w., ap- 
pear to be real, and are observ- 
able for short periods of time 
at highly infrequent intervals. 

(2) They are audible both on a sta- 
tion’s own signals, and on signals 
of other stations. 
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microwave frequencies. Above are plots of amol 
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SUMMARY OF LDE REPORTS 


‘Approx. F 
Band Phone/ | Audible on 
Bete Call | Miz, | Quratign | Time, GMT | “Cw” | Own/Other 
Oct. 16, 1932 W6ADP 28 18 = 1800 cw Own 
Winter, 1950-51 | WS5LUU 7 5 0300 cw Own 
Winter, 1965 K6EV 4 MM 0600-0700 SSB Own 
Dec. 2, 1967 WSVY 28 3 1328 SSB Own 
Time Station 
Jan. 27, 1968 WSLFM 10 Ye 1400-1430 Ticks RID 
Dec. 18, 1968 W6KPC 28 1 ~2000 SSB Other 
Jan. 21, 1969 W6OL 14 6-10 1536 cw Other 
‘Own and 
Feb. 17, 1969 K6CAZ 2 ~2 1430-1500 SSB Other 


(3) They have been observed at 7, 
14, 21 and 28 MHz., but appar- 
ently not at higher frequencies. 

(4) They either occur most frequent- 
ly (or perhaps are most easily 
heard) when a given band is 
just “opening up”’—ie. when 
skywave propagation to some 
point on earth is just becoming 
possible. 

(5) They seem to be audible when 
long-distance propagation is good 
and when geomagnetic activity 
is low. (The presence of long- 
path as well as short-path prop- 
gation, or signals from stations 
at antipodal locations, is appar- 
ently a good omen.) 

(8) Stations reporting LDEs typically 
have been ones having antennas 
well up in the air, at locations 
reasonably good for DX, but 
other than that no exceptional 
facilities seem to be required. 

(7) An active Ham who DXes one 
or two hours a day, may expect 
to hear an LDE once a year, on 
the average. 

(8) The LDEs appear to be one single 
echo, rather than several succes- 
sive ones. 

(9) No Doppler shift is perceptible. 

(10) The sound of the echo resembles 
that of a DX signal (ie. it ap- 
parently involves long-distance 
multipath propagation). 

(11) The strength is usually weak, 
although some reports have put 
it as S3 or more. 


Fig. 7.—Antificially 
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(12) Echo strength always decays with 
time, rather than the other way 
around, 

(13) The total time interval during 
which the echo effect can be 


heard is remarkably short— 
usually no more than a few min- 
utes. 


(14) There is some indication that 
LDEs may be heard more fre- 
quently on signals which have 
travelled through the northern 
and southern auroral zones. 


A COMPARISON 


It isn’t clear that the currently- 
observed effect is the same thing as 
was reported in the 1930s, since the 
early accounts all stressed a multi- 
plicity of signals returned for a single 
outgoing pulse. But a connection is 
certainly possible. 

It is interesting to compare the cir 
cumstances of the experiments of those 
times with those of today. The early 
work involved high transmitter power 
(10 kw. or so), relatively non-direc- 
tional antennas (tilted wires) radiating 
upward as well as outward, frequencies 
of the order of 10 MHz., and compara- 
tively short-distance propagation. To- 
day’s observations were performed with 
lower power, higher beam gain, higher 
frequencies, antennas directing their 
energy closer to the horizon, and long- 
distance propagation. 

As the Cambridge group (Reference 
3) pointed out, perhaps the most sig- 
nificant difference between “then” and 
is the greater crowding of the 
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hf. spectrum. In their view their lack 
of results might in part be explained 
by the difficulty of finding a clear chan- 
nel. It is certainly true that they oper- 
ated in commercial telegraphy bands, 
which are comparatively crowded; it 
is also true that their antennas were 
directive upward, since they were 
primarily looking’ for reflections from 
electron clouds in space. It is also pos- 
sible to speculate that, if maser am- 
plification were involved, interference 
would have the effect of ‘syphoning off 
amplifying power which might other- 
wise go into keeping the echo going. 
(This would be in addition to the ob- 
scuring effect of the interference.) The 
QRM would tend to be amplified, in- 
stead of the echo, since stimulated 
electrons in giving up their energy will 
tend to look themselves to the strong- 
est signals of the appropriate frequency 
present at any given time. 


WHAT AMATEURS CAN DO 
TO HELP 


Additional Amateur reports of LDEs 
are urgently needed to guide on-going 
research. If an LDE is experienced, 
the most important single piece of in- 
formation to write down is the exact 
time of occurrence. Because LDEs are 
so transistory, it may be possible to 
establish a relationship to other, equally 
transistory geophysical events simply 
by making a time-of-occurence com- 
parison. Try to log, at the time, all the 
circumstances of the experimental set- 
up—frequency, antenna heading, etc., 
plus a careful description of the ob- 
served effect, 


It is suggested that the making of 
special transmissions in the hope of 
catching an LDE is a sure road to total 
frustration. Best bet is to act as if they 
didn’t exist, However, if you have a 
tape recorder which can be spared from 
other duty, use it to record the output 
of the station receiver at all times. A 
single tape can be used over and over 
again, Then, should an echo put in an 
appearance, ‘you'll have it trapped—if 
the tape hasn’t worn out in the mean- 
time! Frequency-amplitude-time plots 
(similar to “voice prints”), made from 
such recordings, should be very instruc~ 
tive. However, tapes (like photos of 
UFOs) can be easily faked, so don't 
expect to convince skeptical scientists 
and garner instant glory by producing 
a single example: nobody will bite. 
Nevertheless, many tapes collected over 
a period of time at many locations, and 
containing internally consistent infor 
mation, may well permit the piecing 
together of a sensible explanation. 


It’s fun to think that in this era of 
“big” science, there is still an era 
where Amateur Radio operators can 
make contributions which will be as 
uniquely valuable as those provided 
to astronomers by the amateur comet- 
watchers. 


SOME REACTIONS UPON 
HEARING LDEs 

Those who are privileged to hear 
LDEs are clearly members of a highly 
exclusive club, since many Amateurs 
active for 20 years or more have never 
observed anything like it. Yet some 
who do, such as WSVY and W6CAZ, 
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| Please send reports to— 

| W6OYT, 

ij Radioscience Laboratory, 
} Stanford University, 
i Stanford, California, 94305. 


| All communications will be ac- 


knowledged and credit given. 


ee meted 


report that they hear LDEs on the aver- 
age about once a year when they are 
operating regularly (perhaps 1-2 hours 
per day on the average). Hence, the 
effect must happen at least this often. 


W6QYT has queried ship-to-shore 
radio-telegraph operators of the Mackay 
Radio receiving site at Half Moon Bay, 
California, with negative results, It 
appears that these men, who contact 
ships at varying distances throughout 
the world, every day, around the clock, 
and in several wavebands, simply do 
not hear LDEs. However, a’ typical ship 
transmitter has a power in the order 
of 150 watts, and a non-directional an- 
tenna; hence it is not as potent as most 
Amateur stations. 


Psychologists say that the human 
mental computer is astonishingly effic~ 
ient at recognising something which is 
known. This is probably an important 
aspect in the identification of one’s own 
voice cr “fist”. One wonders how many 
weak LDEs associated with other trans- 
missions may have gone unnoticed, be- 
cause the ear tends to shut out—auto- 
matically—anything it classes as QRM, 
and therefore spurious. 


The almost universal reaction to 
hearing a good LDE is total astonish- 
ment. For this reason the memory 
tends to be fresh even after the pass- 
age of years. Some of the reports con- 
vey this feeling quite dramatically. 
According to W6OL, “I was just tun- 
ing the band, listening, and heard this 
Russian working someone. There was 


some slight QRM on his transmission 
but the copy was reasonably good. 
However, I heard him sign and then I 
realised ‘that the QRM was his echo, 
and that I could again copy the last 
part of the transmission.” Says W6KPC, 
who heard “whole words, if they were 
not too long, . . . the echo was so loud, 
long, and startling that my reaction 
was’ to ‘talk’ about it with someone! 
.. . I've never heard such long echoes 
before or since.” In W6ADP’s words, 
“I was calling ON4AU on 28 MHz, and 
switched over to listen and heard on 
my own frequency ON4AU de W6ADP 
K. Was very weird and never will 
forget it. Signal sounded like it was 
coming a long way but was S6 or so.” 
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ELECTRIC CURRENT AND OHMS LAW 


LECTURES TWO AND THREE 


ELECTRIC CURRENT 


In some atoms, notably silver and 
copper, the outer electrons can be 
replaced by other electrons and thus 
move from atom to atom. This con- 
stitutes a flow of electric current. 


Current is measured in Amperes, 
after its discoverer, Ampere. 


TERMS 


Ampere 
Milli-ampere = one-thousandth of 
an ampere 
= 1X 104 ampere. 


Micro-ampere = one-millionth of 
an ampere 
= 1X 10 ampere. 


Resistance—In some atoms, the elec- 
trons are very difficult to move, so it 
becomes very hard to pass an electric 
current, Such atoms or molecules are 
known as insulators. 


The unit of resistance is the Ohm, 
named after Ohm, 


Ohm 
Megohm = one million ohms 
= 1 X 106 ohms. 
Milliohm = one-thousandth of an 
ohm 


= 1 x 10% ohm. 


1 ohm is the resistance of a column 
of mercury at 0°C., having a uniform 
cross section, a height of 106.3 cm. and 
weighing 14.452 grammes. 


E.M.F.—Electromotive Force, _ also 
known as electrical pressure or voltage. 
It is the electrical force or pressure 
between two points. It is usually called 
Volt after Volta. 


Volt 
Megavolt = one million volts 
1 X 108 volts. 
Kilovolt thousand volts 
X 10 volts. 
Millivolt = one-thousandth of a 
volt 
= 1 x 10% volt. 
Microvolt = one-millionth of a volt 
= 1X 10 volt. 


MeV.—The unit of energy applied to 
the radio active emission of particles 
or similar radiation. Not to be confused 
with electro-magnetic radiation. 


MeV = about one-millionth of an 
erg = 1 million electron volts. 


1 erg = work done in moving a mass 
of 1 gramme a distance of 1 centimeter. 


The term MeV should not enter the 
course. 


7G Adrian Street, Colac, Vie., 2250. 
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© Continuing the series of lec- 
tures by C. A. Cullinan, VK3AXU, 
at Broadcast Station 3CS for stud- 
ents studying for a P.M.G. Radio 
Operator's Certificate. 


ee 


OHMS LAW 
This is a fundamental law of elec- 
tricity and must be completely mem- 
orised: 
EMF._ 
Resistance 


This is usually written: 
C =E + R, where C is current 
in amperes (sometimes known 
as I). 
E = EMF. (voltage) or pressure 
or volts. 
R = resistance in ohms. 
In AC. calculation, R is known as Z, 
the symbol of Impedance. 
One ampere is the current which 


will flow in a resistance of 1 ohm when 
an E.M.F, of 1 volt is applied. 


Current = 


Tohm Ivolt 
Tampere 
Transposing: 
C=E+R 
E=CxR 
R=E+C. 


Power.—This is expressed in the unit 
Watt. 

KW or Kw = 1 kilowatt = 
watts. 

Mw = 1 megawatt = 1,000,000 watts 
(used mainly in electrical power sys- 
tems). Do not confuse with radio 
term of: 

mW = 1 milliwatt = one-thousandth 
of a watt = 1 X 10% watt. 

The watt is a unit of power. 
watt-hour is a unit of energy. 

Suppose a power station can produce 
100,000 Kw. and it operates continuous- 
ly for one year. Then the energy it 
will have produced 

= 100,000 x 8760 KWH (kilowatt 
hours), as there are 8760 hours 
in a normal year. 
876,000,000 kilowatt hours. 
876 megawatt hours. 


RESISTANCE 

When two or more resistances are 
connected in series, the total resistance 
is the sum of the individual resistances. 
However, when two or more resistances 
are connected in parallel the resultant 


1,000 


‘The 


C. A. CULLINAN,* VK3AXU 


resistance is less than the smallest, as 
determined by the formula known as 
the Reciprocal of the Reciprocals, 


1 


Rtotal= 1 1 1 1 

Ri + R2 + Rs + RN 
The following problem will illustrate 
both the calculations of resistances 


in series and resistances in parallel 
(shunt). 


Problem 
In the following circuit, find: 
(1) The voltage drop across each 
resistance. 
(2) Current in each resistance. 
(3) Total current in the circuit, 


It is assumed that the battery has 
zero internal resistance, 


6a 50. 
250 
hoon 


100v. 


A. The simplest way to tackle this 
problem is to find, firstly, the total 
current, because when this is known 
all the’ other answers can be derived 
from Ohms Law. 

B. Ohms Law states C = E + R. 
Therefore to find the total, it is nec- 
essary to find the total resistance of 
the circuit, therefore we have to cal- 
culate the’ effective resistance of the 
three parallel resistances and add this 
value to the 6 ohms series resistance R1. 


R (parallel) 


Find LCM = 100. 


i 
y 
& 


Remove reciprocal. Invert bottom term, 


100 
Therefore R (parallel) = —5— 


= 4 ohms. 


(Continued on Page 13) 
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Commonsense and 


“To be a follower of fashion 


is not always a wise choice.” 


—GI3VA in “Technical Topics,” 
“Radio Communications,” Jan. 1! 


Although the above quotation was in 
reference to the illusion that s.s.b. bears 
charismatic virtue compared to n.b.f.m., 
it could well be applied to the modern 
myth that transistors can replace valves 
in just about anything, including trans- 
mitters. The past five years of writing 
about semiconductors in the Australian 
“E.E.B.” may have established me as a 
firm advocate of semiconductors. If so, 
I believe that I ought to be able to 
point out some of their limitations. 
The point of this article will be to 
show that if transistors are used at rf. 
in transmitters, they must be used 
properly, and that if this is too difficult, 
valves could well be a better choice! 


DIRE PRECAUTIONS 

For some two years I have been fill- 
ing the pages of “E.E.B.” with a series 
of articles on the design of transistor- 
ised transmitters, pointing out that 
there are certain unique limitations of 
voltage, linearity, and frequency which 
must be considered if the beasts are to 
behave properly, 


For this, I have acquired a certain 
reputation as a prophet of Doom, I 
do not think, however, you could accuse 
the author of “Technical Topics” and 
of “Amateur Radio Techniques” (by 
R.S.G.B.) of a lack of technological 
insight, yet he makes much the same 
points in his columns in “Radio Com- 
munication”—for example in Feb. 1968, 
p. 103: “Transistor Transmitter Insta- 
bilities” and “High Power Transistor 
P.A’s.” 

He points out that most troubles arise 
when the transmitter is detuned, and 
particularly when loads are reactive— 
and when does this not occur in Ama- 
teur practice? To my surprise, paral- 
leled transistors are more efficient than 
in push-pull, but only if they share 
current equally, as via separate base 
drive adjustment—and when is this 
ever done in Amateur transmitters? 


Many of the same points are raised 
in the excellent R.C.A. “Silicon Power 
Circuits Manual,” and in numerous 
other places. And for every chap who 
writes to say that his transmitter works 
fine without all that fuss, there are 
two or three who complain that tran- 
sistors are untameable, often expen- 
sively so. Their transistors have 
perished from overdrive, overvoltage, 
inexplainable and imneradicable para- 
sitics, or from heat death (inefficient 
operation or unequal current sharing). 


Even worse are the numerous experi- 
menters who are content if they can 
merely get a Jamp to light at the out- 
put, or who have parasitics creeping 
out from every condenser, but who 
prune them by careful glue and white- 


*92 Waterworks Road, Dynnyrne, Tas., 7005. 
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Instabilities in Transistorised Transmitters 


R. LEO GUNTHER,* VK7RG 


wash, and by efficiencies which rarely 
represent Q over 5. And their har- 
monic outputs? 


Yes “it will work,” but so will a 
spark coil; many of the contemporary 
results are as appalling as the signal 
from a spark coil—and nearly as broad. 
They arise from the assumption that 
“transistors are just like valves.” Well, 
they are not, they’re different. And 
the difference becomes more pronounc- 
ed as the power goes up.. And if you 
are going to get good results from 
them, it requires a few simple precau- 


tions, frequently found in the now 
readily-available literature on the 
subject. 


ON MAKING EFFICIENCIES 

The following article, disguised as a 
review of some interesting literature, 
will lay stress on three main points: 


(1) Instabilities must not be toler- 
ated. These include oscillation, or 
tendency to oscillation of an amplifier 
at any frequency. 


{2) Efficiency must be reasonable, 
both for coupling and for output. This 
involves suitable impedance matching, 
and it involves a judicious choice of 
collector conduction angle and tank 
Q (Ref. 1-4). 


(3) There is no need to use tran- 
sistors as a matter of fashion. In those 
instances where valves can do a ketter 
job, valves will do a better job, simpler, 
cheaper, and easier. Such an instance 
arises in many applications which re- 
mare more than a few watts of power 
at ri. 


Yes, certainly valves have’ filaments 
“which soak up power’. So do tran- 
sistors and coils as often used. But, 
to achieve efficiency with the semi- 
conductor you must sacrifice reliability; 
not so with the lowly valve. 


I must mention here that in the 
following discussion I am not neces- 
sarily exhorting you to read the articles 
(unless, of course, you become inter- 
ested in looking them up), but merely 
to think about the points raised, and 
apply them to your own experience. 
This will make it unnecessary to re- 
produce any diagrams here. If you 
don’t remember what a_ neutralised 
amplifier looks like, look it up. The 
recently published “Radio Communica- 
tion Handbook” by R.S.G.B, is a fine 
source for much relevant information. 


AN ILLUMINATING ARTICLE 


A good framework around which to 
mould the first point would be: “A 
1969 Model 50 Mc. Transistor Trans- 
ceiver,” by T. H. Campbell, WA7FJC, 
“QST,” Jan. 1969. 


In addition to a very interesting trans- 
mitter, a first class receiver is described, 
using, among other things, the cas- 
coded triode configuration of triode 
FETs (Ref. 9) in the r.f. and if. stages 
(and why not the mixer?). 


INTERCHANGEABILITY OF 
POWER TRANSISTORS 


There are various transistor types 
specified for his transmitter, but in my 
opinion you need not be concerned 
about “exact equivalents” for such 
things. The main requirement is to 
use Pe and fr ratings (Ref, 10-12) 
appropriate for your needs. For this 
50 Mc. transmitter, the 2N2217 in the 
final has Pe = 800 mW. maximum, fr 
> 250 Mc. The Fairchild 2N3642 or 
Motorola 2N3137 would do the same 
thing, the AY6102 at perhaps less 
collector current, the Motorola 2N697 
at one-fourth the frequency. For higher 
power (or more efficiency at the same 
power!), the R.C.A. 2N3375 or 2N3866, 
or Mullard BLY34, 2N3553, or 2N3375 
would be worth using. Much of the 
concern about interchangeability is 
groundless, Many transistors are more 
alike than the detailed specification 
sheets pont lead you to believe. (Ref. 
12, 13, 


INPUT AND DRIVE 


An excellent rule of thumb mention- 
ed by WATFJC is to limit the total 
collector d.c. input to the amplifier to 
the maximum dissipation rating of the 
transistor, This provides a generous 
and often necessary safety factor. 
Driving stages are no problem: drive 
the final until the desired collector 
current is obtained under load, with 
due respect for base-voltage ratings, 
ete, (Ref. 1, 2.) 

In this case, the driver (a 300 mW. 
2N706) supplied 100 mW. to drive the 
final to 500 mW. Although that is only 
7 db. of final gain, the high drive was 
necessary because of emitter-circuit 
degeneration; the latter is desirable (up 
to a point), because it increases linear- 
ity of the final, particularly for modula- 
tion. 

An unbypassed resistor in the emitter 
is, however, undesirable if it increases 
emitter circult inductance (Ref. 5), or 
requires too much r.f. drive, or reduces 
power output excessively. 


THE VIRTUES OF 
NEUTRALISATION! 

Of special interest in this “QST” 
circuit is a very important point I have 
been stressing in correspondence with 
an author who has sent us a nice tran- 
sistorised transmitter circuit. WA7FJC 
says: “Note neutralisation in the final 
stage. This may not be necessary to 
prevent oscillation, but it is important 
in securing good modulation character- 
istics. Just because an amplifier does 
not oscillate when not neutralised does 
not mean that feedback does not exist, 
but rather that there is not enough to 
cause the stage to take off. In reality 


creasing the capacitance (of the neu- 
tralising condenser) while watching 
the current meter. At some point there 
will be a sudden increase in current. 
Quickly back off the capacitor until 
the current drops down. Set it (the 
neutralising condenser) so that you can 
turn the tuning capacitor . . . about 
30° farther toward maximum setting 
than where the output peaks, before 
the current jumps up. This is only an 
approximate setting, but it will keep 
the amplifier stable, and provide excel- 
lent modulation characteristics.” 

The author also admits an often 
overlooked fact, that neutralisation of 
transistor power amplifiers can never 
be complete, though he overlooks the 
fact that unilateralisation} can improve 
it, The actual reason for the trouble 
is the varicap-effect of the collector- 
base junction; this is well discussed in 
Ref. 7. The result is that neutralisation, 
particularly of a power amplifier, can 
only be a compromise at best. 


What WATFIC contributes, is to point 
out that compromise is worth making 
—a fact generally denied in the fancy 
technical literature—because of the 
exaggeration of that varicap effect dur- 
ing modulation voltage peaks. Neutral- 
isation has another unexpected advan- 
tage: the detuning of the final on mod- 
ulation peaks (Ref. 7) is largely avoided 
and correct tuning of the final is greatly 
simplified, The same tuning is valid 
with or without modulation! Very 
interesting. 

Other conditions and prerequisites 
for good modulation are discussed in 
Refs, 3 and 4, and likely to appear 
further there if time permits. I might 
mention that WAT7FJC, like a lot of 
other good people, modulates his driv- 
ers. from a tap’ on the modulation 
transformer, but this is not necessary, 
and adds only to modulation trans- 
former problems; see Ref. 4. 

I wonder how these brave blokes in 
America can assault the airwaves with 
microwatt a.m, signals in competition 
with the forest of single sideband 
splatters? 


HIDDEN INSTABILITIES 

‘The point made by WA7FJC concern- 
ing hidden instabilities is very import- 
ant, If your power (or other) amplifier 
does not oscillate when you turn it on, 
it may still be potentially unstable. 
If you obtain oscillation, say when the 
collector voltage is raised above a 
certain level, or when base bias is 
reduced, you need not feel pleased if 
the instability disappears when you 
reduce the collector voltage or increase 
the bias. This is a point transistors 
share with valves, and as I have often 
maintained, a good knowledge of valve 
amplifier behaviour is invaluable for 
understanding much transistor per- 
formance. 


THE EFFECT OF BASE BIAS 

In many transmitters, base reverse 
bias or bypassed emitter bias is used 
to drive the stage further into Class C 
(see Refs. 1, 2, 6), in an effort to obtain 
higher efficiency and better stability. 
The higher efficiency can indeed be 
TResistance in series with the neutralising 


condenser to cancel out negative resistance 
feedback, See also Ref. 2. 
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obtained, but only under certain rigor- 
ous conditions, as discussed in those 
References. But it is quite undesirable 
to increase base bias merely to keep 
a stage from oscillating! 

Consider the case with valves. In 
order to ascertain the tendency towards 
parasitics in an rf. power amplifier, 
a searching method is to reduce the 
class C bias until the valve draws cur- 
rent up to anode dissipation, without 
any r. drive. If instabilities’ or para~ 
sitics “are present which were absent 
with heavier bias, it shows that there 
is a fault which must be corrected. 
Because, when the amplifier is biased 
normally in class C, and when it is 
driven to the normal pulsed anode 
current condition, it is mo longer cut 
off, and obviously the instability can 
occur just as it did when the bias was 
reduced artificially. This results in 
apparently unexplainable instability, or 
broadness of signal, or modulation 
nonlinearity, or excessive harmonic 
output, etc—all maddeningly obscure 
symptoms, obscure because they appear 
to be hidden when you look for them. 

Exactly the same thing happens with 
transistors, and it matters not at all 
that the bias-polarity and Ic/In char- 
acteristics of a transistor differ som: 
what from those of a valve. The main 
problem with transistors is to match 
them properly, at input and at output, 
as I shall discuss further in due course. 

‘Once the instabilities have been cha: 
ed by applying diverse cures (Ref. 7), 
you can bias the stage or increase the 
voltage as you please—consistent with 
limitations of breakdown voltages. If 
your power amplifier is stable only 
when you detune it, or only when you 
self-bias it (e.g. bya base-leak), chase 
out that instability, don't tolerate it! 


THE USES OF HIGH POWER 
TRANSISTORISED TRANSMITTERS? 

In the December 1968 issue of “73 
Magazine” is one of many articles on 
high (for transistors) power transmit 
ters. It is a good example of a point 
which can well be made about these 
beasts. That transmitter puts out 30 
watts, using the T.I. equivalent of the 
SE3030, but is high power r. 
sistors ' practical? . 8.) 
the considerable problems of matching 
low impedances be overcome satisfac- 
torily? There is an appalling amount 
of transistor circuitry which simply 
translates valve configuration into com- 
mon-emitter transistor design, with 
seant regard for the one really big 
difference between them: the transistor 
is a power-operated device, rather than 
voltage, and impedances are low. The 
higher ‘the power, the lower the im- 
pedances. This poses the problem of 
how to get the power in and out effic- 
iently (c.f. Ref. 12). 

Certainly some kind of signal can be 
produced by circuitry treating tran- 
sistors as small valves, but what kind 
of practice is that? Consider the out- 
put tank of the abovementioned 30w. 
amplifier. For a Q of 12 (Ref. 5), 1 
amp. line current would produce’ a 
circulating tank current of 12 amps. in 
his (essentially) parallel resonant cir- 
cuit.. Obviously he’s not attaining a 
Q of 12 in his little “miniductor” in 
-configuration, nor are any of you 
who use nice’ miniature output tanks 


to go with those nice miniature rf. 
power transistors. 

In addition, modern design calls for 
loading of even modestly high power 
collectors by L or T networks, not pi, 
to obtain adequate coupling with suf- 
ficient harmonic rejection. This subject 
has been covered well in the R.C.A. 
“Silicon Power Circuits Manual”, “Ama- 
teur Radio Techniques” (R'S.G.B.), 
and in much periodical literature here 
and abroad. 


VALVES ARE NICER 

Furthermore, that 30w. transmitter 
takes 4 watts’ of drive, and the col- 
lector efficiency is only 50%. If it 
were modulated, the driver would also 
need to be modulated as usual, and 
output transient voltage _ problems 
could be encountered. Any attempt to 
increase collector efficiency would in- 
crease risk of collector or base voltage 
breakdown, And so forth. A valve at 
that power is simpler to adjust, easier 
to drive, easier to power, more effic~ 
ient, and gives far fewer troubles and 
harmonics. Good low power (eg. < 
50w.) bottles are plentiful and cheap; 
over 50w., Eimac has some glorious 
ones. This is progress? 

This fact has been recognised by 
numerous “hybrid” designs which have 
appeared in’ the literature, the most 
recent being “The 2 Metre Transistor 
Transmitter Plus One,” by R. W. Me- 
Donald, “73," Jan. 1969, p. 28. Tt uses 
transistors to drive a ‘6146, explicitly 
neutralised. It also uses a nice fin. 
system with phase modulation in early 
stages to give 5 kc, deviation at 144 Mc, 

In the case of the “6 Metre Exciter,” 
by K. W. Robbins (“"73," Sept. 1968, 
p. 52) only one watt is obtained from 
a 6CL6 driven by transistors, but_this 
is with a modest anode voltage of 150v.t 
It runs an oscillator at 45 Mc. and uses 
a 5-6 Mc. FET v.fo. in a very stable 
heterodyne arrangement, giving stable 
mixed output at 50+ Me. 

One intriguing hybrid system was 
“Five Transistors—Two Tubes—35W.,” 
by J. A. Meissner, “QST,” April 1962, 
p. 16, in’ which an’ ordinary transmitter 
(2E30 —» 2E24) is modulated by a 
transistorised anode modulator, but. the 
d.c. power for the final is obtained by 
audio rectified from the modulator! 
This allows: 


(1) Mobile operation with low aver- 
age power consumption; 

(2) Always 100% modulation for any 
level of modulation; 

(3) Reduced construction cost, and 
with the many— 

(4) Advantages of a valve in the final 
Pa; 

(5) It overcomes the traditional ob- 
jection to valves in mobile: the 
Power converter; 

(6) But because of the low duty 
cycle, the final valve may be run 
at an appreciably higher input 
power without damage. You can't 
do that with transistors, because 
they don’t have a reserve of cur- 
rent carriers. (Ref. 4, 14.) 

With modern design, the driver 

could be transistorised,’ and no hd. 


y 


}But NEVER run hat. directly from the mains, 
No matter what you see in the American 
magazines, this is “a sure invitation to catas- 
trophe. 
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supply would be required at all! I 
must build one of these with 3A5s one 
day. 

And that is the reason why you see 
hybrid circuits from time to time in 
the literature (e.g. Ref. 8). 


WHY THIS ARTICLE? 


If you have been brave enough to get 
this far, you may be wondering about 
this strange article which comments 
favourably or acridly on other articles. 
In this increasingly complicated world 
there is an excess of information being 
accumulated, and not enough sense 
made of it. What is the use of a 
mountain of technical magazines every 
month if they merely inundate you with 
an indigestible array of facts? How 
many of those circuits are you going 
to build? How many are you going to 
remember? 

There is a need for articles which 
correlate it all, bring together main 
points, and leave the details to the 
bookshelf. One reason for the deserved 
popularity of G3VA's monthly “Tech- 
nical Topics” in “Radio Communication” 
is the fact that he does just this; it is 
probably the most significant feature 
in the whole of the Amateur periodical 
literature. But there cannot be too 
much of this kind of correlating, and 
my present effort has been of that kind, 
extracting points important for design 
and discussing them in the light of 
practical requirements, I invite you to 
contribute to this effort, too, with suit- 
able articles in “A.R.” and to help make 
more sense out of the Information 
Explosion. 


ERROR 

Please note that in the Jan. 1969 
“QST” transceiver article by WATFJC 
there is a serious error. He has a 4700 
‘ohm unbypassed resistor in the emitter 
of the rf. power amplifier. Since its 
average collector current is about 70 
mA., this is obviously an absurd value. 
The’ resistance is possibly 470 ohms, 
or more likely 47 ohms. The unby- 
passed resistor increases linearity, but 
if it is too large it reduces collector 
voltage too much, and it also increases 
opportunity for emitter-cireuit induct- 
ance, which is bad (Ref. 5). 
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ELEC. CURRENT & OHMS LAW 


(Continued from Page 10) 


Now total series R = 6 ohms + 4 ohms 
10 ohms. 


Then the current in the circuit, from 
Ohms Law, C = E + R, = 100 
Therefore total current — 10 amperes. 


Next it is necessary to find the volt- 
age drop across R1 (6 ohms) and the 
three resistors, R2, R3 and R4 in par- 
allel (4 ohms). 


To do this we transpose Ohms Law 
so that E = C x R, Therefore the 
voltage drop across Rl, 6 ohms = 10 
X 6 = 60 volts. Also the voltage drop 
across R2, R3, R4 (4 ohms) = 10 x 4 
40 volts. Proof, 60 volts + 40 volts 
= 100 volts, which is the voltage of 
the battery. 


Thus it will be seen that the voltage 
across each of the three paralleled re- 
sistances is 40 volts, but each is 
different in resistive value, it will have 
a different current flowing in it. 


Again we use Ohms Law, C = E 
+ R. Therefore 


C through R2 = 40 + 5 = 8 amps. 
C through R3 = 40 + 25 = 1.6 amps. 
C through R4 = 40 + 100 = 0.4 amp. 


Proof: We know that the total cur- 
rent in the circuit is 10 amperes, 
therefore the total current through the 
parallel combination of R2, R3, R4 
must be 10 amperes. 


Then 8 + 1.6 + 04 = 10 amperes. 


Then answers to the questions are: 
(1) Voltage drop across 


Rl = 60 volts 
R2 = 40 volts 
R3 = 40 volts 


R4 = 40 volts, 


(2) Current in each resistance: 
Rl = 10 amperes 
R2 = 8 amperes 
R3 = 16 amperes 
R4 = 04 ampere. 
(3) Total current in circuit: 
= 10 amperes. 

Note that the questions were phrased 
in such a manner that the logical 
method of working them out required 
a different sequence. This is often done 
in examination papers, Also note that 
current has been expressed throughout 
in amperes, voltages in volts and re- 
sistance in ohms. 

This is because Ohms 
that: 

‘The current in amperes = EMF, in 
volts + resistance in ohms, 


Law states 


{f you occasionally regret the lack of a 
beam to maintain communications, be 
grateful you are not forced to the lengths 
which the space programme demands. 
Above Leon, a harmonic of VK3TX, is 
contemplating part of the equipment. in 
the Apollo manned flight room at Tid- 
binbella, A.C.T. We regret the photograph 
does not show the UNIVAC computer 
also, but the photographer had to use 
something on which to rest his camera! 


 Six-band operation. 

% Liftup inspection lid 

* Two-speed V-F.D. tuning. 

+ Mechanical Filter provides pass- 
band for SSB. = 

* No external 
required. 

% Independent transmit and receive 
frequencies or true  transceive 
operation. 


antenna 


switching 
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73 COLE STREET, ELWOOD, VIC., 3184 


* 180 Watts P.EP. 

% Matching AG power supply with 
builtin speaker. 

* Side Tone Monitor for CW. 

* Crystal controlled Receiver first 
mixer. 

* Output Impedance adjustable. 

%* Easy to install in a vehicle for 
mobile operation. 

% Lightweight, attractive, robust and 
efficient. 
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A Graphical Method for Locating Interfering 
Beat and Harmonic Frequencies 


In the design of any equipment 
which generates its required frequen- 
cies by the heterodyne method it is 
always necessary to guard against the 
production of unwanted frequencies by 
the mixing of harmonics of the original 
input frequencies. Even if the original 
input frequencies are themselves free 
from harmonics, the mixing process 
will generate them and the output 
signal will contain a surprisingly large 
number of unwanted frequencies. For 
example if two signals are mixed and 
account is taken of all harmonics up 
to the tenth order, the output will 
contain a total of 220 frequencies made 
up of the two original frequencies and 
their harmonics, plus 100 sum and 100 
difference frequencies. 

The simple graphical method de- 
scribed below allows all possible beat 
frequencies and harmonics up to any 
desired order to be read off directly. 
For convenience, the following notation 
is used: 

(a) The input frequencies are de- 
noted by X and Y. (If one of the input 
frequencies is produced by a v.to,, it 
should be denoted by Y.) 

(b) Harmonics of the input fre- 
quencies are denoted by XI, X2, X3, 
etc, and Yi, ¥2, ¥3, ete. 

(c) ‘The beat frequency produced by 
the addition of the second harmonic of 
X and the fifth harmonic of Y is de- 
noted by X2¥5+, while the difference 
frequency between the same harmonics 
is denoted by X2Y5—. 


AN EXAMPLE 

In order to illustrate the method, the 
following problem will be used as an 
example. Frequencies of 9.0 MHz. (X) 
and 5.2 MHz. (¥) are to be mixed to 
produce a beat frequency of 14.2 MHz. 
What beat and harmonic frequencies 
will fall below 20 MHz. if harmonics 
up to fifth order are considered? 

The sequence of operation 
follows: 

1, Using a fairly large sheet of 
ordinary squared graph paper, mark 
out a scale of frequency on the right 
hand edge of the paper extending up 
to at least five times frequency Y. 
Mark out the same scale along the 
lower edge of the paper extending out 
to at least five times frequency X. See 
Fig. 1. 

2, Mark a series of points on. the 
left hand edge of the paper to indicate 
the harmonics of frequency ¥. In this 
particular case, these points would fall 
at 5.2, 10.4, 15.6, 20.8 and 26.0 MHz. 
Number these points as shown to iden- 
tify the harmonics. 

3, Mark a similar series of points 
along the upper edge of the paper to 
identify the harmonics of frequency X. 


*76A Fifth Ave., Shoalwater Bay, W.A., 6169. 
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A, B. HOLLEBON,* VK6EQ 


In this case these points will fall at 
9.0, 18.0, 27.0, 36.0, and 45.0 MHz. Draw 
a vertical line through each of the X 
harmonic points. 

4. From each Y harmonic point 
draw a line sloping upwards to the 
right at 45°, These lines are known 
as sum lines. 

5. Draw a second series of 45° lines 
through each of the Y harmonic points. 
These lines slope downwards to the 
right and are known as difference lines. 

6. At any point where a difference 
line meets the X axis a reversed differ- 
ence line is drawn which slopes up- 
wards to the right at 45°. Sum lines 
and reversed difference lines are there- 


fore parallel and equally spaced. (The 
use of reversed difference lines may 
be avoided if desired by extending the 
difference lines below the X axis in 
their original direction and using a 
double size page of paper.) 

All possible beat frequencies pro- 
duced by harmonics of the input fre- 
quencies are now indicated on the 
graph wherever a vertical X harmonic 
line intersects a sum line, a difference 
line or a reversed difference line. The 
frequency of any particular beat may 
be read off from the right hand scale. 
The combnation of frequencies pro- 
ducing that beat may be determined by 

(Continued on Page 15) 


x0 xt x2 x3 x4 X5 

Y3 | 15.6] X1¥2+ | 19.4 | X2v0 18.0 | X3Y2— | 16.6 | X4¥4— | 15.2 | XSYS— | 19.0 
Y¥2 |104| X1¥S— | 17.0 | X2Vi— | 12.8 | X3¥3— | 11.4 | X4¥S— | 10.0 
Yi | 5.2) X1Vi4 | 14.2 | X2¥S—| 8.0 | X3¥4—| 6.2 

x1v4— | 11.8 | x2v2—| 7.4 | X3¥5—| 1.0 

x1Y0 9.0 | X2v4—] 28 

X1Y3— | 6.6 | X2Y3—| 24 

x1Vi—| 38 

x1va—| 14 

Table 1. 

xo x1 x2 x3 x4 XS 
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SIMPLE “NO HOLES” MOBILE MOUNT 


Some time ago, when I had a tow- 
bar on my car, I made up some mobile 
antenna bases’ using a pipe cap into 
which was cast an epoxy resin. By 
using a muffler clamp and a piece of 
fiat steel about 12” x 2” x 3” the base 
was mounted well clear of the body- 
work of the car; it could also be easily 
adjusted for rake. 


‘As the tow-bar had never been used 
for its designed purpose of towing a 
trailer I decided when I bought my 
present HK Holden that the bar was 
an unnecessarily expensive luxury and 
sought another method of mounting the 
antenna base. It appeared that a 
bracket _made from 0.064” (16 s.w.g.) 
half hard aluminium would be strong 
enough and so this was tried out. On 
my second try, I hit upon a design 
which is simple to make, unobtrusive, 
and strong enough to stand upon. It 
can be made to fit any bumper, regard- 
less of contour. 


1 will describe my mount, which is 
designed for a HK Holden, but, which 
should fit some other models with little 
or no modification. Dimensions can be 
adjusted to suit the particular type of 
bumper bar used on your car. 


Materials required are: a piece of 
half hard aluminium 12” x 4” x 0.064” 
and two “Jubilee” hose clamps of a 
size large enough to go around the girth 
of the bumper for Holdens. They need 
to be about 13” long and I have used 
No. 5's, 


The aluminium is cut and folded so 
that four lugs 14” wide protrude on 
either side of the body of the mount 
and the clamps hold the unit firmly in 
place against the bumper. I found that 
it was a good idea to form a small hook 
on the top piece but found that such a 
hook was a disadvantage on the bottom. 


Having marked out your piece of 
metal and cut the notches in to the 
drilled holes, it is a simple matter to 
fold the flaps inwards in a vyce by 
using a couple of short lengths of angle 
iron or hardwood of appropriate size. 
‘This will permit you to fold only to a 
right angle. At this point, if you feel 
that you would like a stronger mount, 
another strip two inches wide and about 


nine inches long is placed inside the 
channel and the flaps closed over it. 
My mount appears to be strong enough 
without the additional piece. 

The 2” piece across one end then has 
a 90° bend put in it and with a piece 
of 4” thick material inside the bend, a 
hook is formed. 

Now mark the position of the hole 
for your antenna base and after cutting 
the hole, the mount can be fitted to the 
car using the jubilee clips. 

Please note that the rear bumper of 
HK Holdens have a protruding lug 
under the bumper in the most appro- 
priate mounting place and if the mount 
is made wider than 2” it will not fit. 
You can, of course, make it wider and 
fit it nearer to the number plate cut- 
out if you wish. 

Those who have different types of 
car may find the following hints help- 

Measure the girth of the bumper, add 
about one inch and use this dimension 
to purchase the Jubilee clamps. If you 
cannot get one to go right around the 
bumper, they may be opened up and 
joined end to end. 

An easy way to establish the sizes 
of the top and bottom sides of the angle 
is to loop a tape measure around the 
bumper bar and with a pencil or large 
nail work on the extended loop to 
establish the dimensions X and Y which 
are, of course, 54” and 6” in the case 
of HK Holdens, 

I found it convenient to drill 4” 
diameter holes at the ends of the pieces 
to be notched out and then cut the 
notches with tinman’s shears. 


Those contemplating mobile opera- 
tion for the first time may wonder how 
they can get the co-ax from the trans- 
ceiver to the mount without disfiguring 
the car. This is easy as the door sills 
are removable and so the co-ax can be 
run under them along one side, up 
under the back seat and down into the 
spare wheel well. In the bottom of 
this well can be drilled a hole which 
you will later fill with a grommet before 
disposing of the car or you can use the 
drain hole provided, 


Happy Mobiling, Syd VK3ASC. 


I 
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FIG. 1. NO_HOLES - AERIAL MOUNT. 
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A GRAPHICAL METHOD FOR 
LOCATING INTERFERING BEAT 
AND HARMONIC FREQUENCIES 


(Continued from Page 14) 


following the sum or difference lines 
back to the ¥ axis, and by following 
the vertical lines down to the X axis 
to locate the harmonic concerned, In 
the case of a beat which occurs on a 
reversed difference line, it is necessary 
to follow this line down to the X axis 
and then follow the corresponding dif- 
ference line up to the ¥ axis. 


For example, point B represents the 
beat frequency X1Y24+ (19.4 MHz), 
while point C represents X2¥1— (12.8 
MHz.). 


Table 1 shows all harmonic and beat 
frequencies below 20 MHz. as read from 
Fig. 1. The values in each column are 
those obtained by reading down each 
X harmonic line in turn, 


This method of predicting beat fre- 
quencies may be extended to cover 
the case where one of the input fre- 
quencies is variable. This situation 
arises when a v.fo. is used in a trans. 
mitter which then heterodynes the si 
nal to the final output frequency. 


The graph is drawn up in the usual 
way using the lowest available v.f.o. 
frequency and plotting its harmonics 
on the ¥ axis. Each of the predicted 
beat frequencies is then transformed 
from a sum line or a difference line 
and downwards from a reversed dif- 
ference line. The length of the ver- 
tical line drawn from any intersection 
point is equal to the v.fo, tuning range 
multiplied by the order’ of the sum, 
difference or reversed difference line 
on which it is based. 


If for example the 5.2 MHz. signal 
in the above system was derived from 
a v.f.o, with a range of 5.2-5.5 MHz., 
then point B (19.4 MHz.) would be 
transformed into the range 19.4-20.0 
MHz. since B lies on a second order 
sum line. In a similar manner point C 
(12.8 MHz.) would be transformed into 
the range 12.5-12.8 MHz. since C lies 
on a first order reversed difference line. 


Aerial mount. 
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Qheesens 
Magazine Guiza 


Compiled by Syd Clark, VK3ASC 


July 1960 — 
Log Perlodle Y: 
As ‘its name implt 


a 
bination of the La 
antenna Js a very ‘useful device when it” is 
desired to operate over a wide band of fre- 
Quencies, i.e, 3-30 MHz. It fs not so useful 
When narrow, harmonically related bands are 
Used. ‘Bill Orr suggests this as one answer 
to the problem. 


Direct Meth ‘Measuring Antenna Gain, 
K6JYO. Describes how to. obtain meaningful 


data using simple equipment. VK3ATN rates 
mention, 
‘The Crystal Oselllater, W6GXN. A complete 


summary of solid state devices as crystal oscil~ 
intors to enhance your technical reference file. 

Complete Transverter for Six Metres, by 
WASIGU. “Showing how you can get on 6 mx 
Using one of these and a 40 mx trans- 


4 Antennas, WIEEY. De- 
verticals, a fixed sta- 
twin lead portable—no 


‘Stub Bandswite 
seribing two. mult 
tion antenna and a 
Tonding coils. or traps. 

Glass Semi tors, WIEZT. 
glass isan insulator? it seems some of 
Semiconductoring. 

‘A 40 Metre Bobtail Curtain Array, VEITG. 
A’ modified three element broadside’ antenna 
that” will’ more than double your radiated 
power, 


a, 


Who sald 
itis 


August 1900— 
A Large Homebrew Reflector, by 
WBGIOM: Complete details for a sixteen’ foot 
parabolic. reflector using honeycomb sandwich 
Construction. Honeycomb foll and epoxy as a 
filler Is becoming popular in many places. ‘This 
will probably’ interest the Moonbouncers. 
Solld State Qser, WSTKP. Replacing hot 
tubes with cool transistors makes this 2l-year- 
old veteran. better than ever. Two version: 
bre described by WSTKP, “the Qs'er reviver.’ 
Distortion in F.M. Systems, WSJJ. Adjust~ 
ment ‘of Tecelver, and transmitter for optimum 


ni ak : 
i She sett aa lara 
CPR New CW. Monitor, W2EEY. The versatile 

au 


Installath 


‘Using 


KBAUH.. Sclective™ cal 
ling provide enhanced fm. operation. 


September 1969— 
Techniques and Practices, for V.HLF. 
rs, WESAI. History and information, on 
‘advantages and. disadvantages of £m. 
circuits are discussed and some com- 


y 
the ques ‘power-suppiy connections to 
linear ICs and preesnts some hints on lead 


your v.hf. 

‘Bingle-I 
ters for operation on 21, 28 
are. described. 

Standards for Amateur Microwave Com 
feations, KGHIJ. This. standard microwave 
system offers a” practical means for Amateur 
work above 1 GHz. 
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State Modification of 2 Mobile Con- 
John R. Schuler. “An easy way to 
modernise a Gonset tube converter for mobile 
use. 


"Affect of Mismatched Transmitter Loads, by 
WSIS. Does the character of the load affect 
power amplifier efficiency? 

‘This completes the run-through of nine issues 
of “Ham Radio" which have arrived to date. 
‘My summing up of the journal is that it pi 
sents items of interest to all Amateurs in a 
very complete manner. Text is comprehensive 
without being ‘unnecessarily wordy. Produc- 
tion’ js clear and precise and any comments 
which are made are done in a dignified man- 
her. I have no hesitation in recommending 
this journal to my fellow Amateurs. 


“QsT” 
1960 


‘The Collinear Yagi Quartet, WGKPC. It has 
often been. said that an outstanding aerial 
will get better results than high power, This 
design, which consists of four six element 
yagis, ‘the upper pair 103 feet above ground, 
has a gain of about 15 db. on 10 metres. 

Let's Talk Transisters, by Robert E. Stoffels. 
Reprinted from Telephone Engineer and Man- 
agement. Part One" covers the structure of 
matter and its application to transistors. This 
is the first of a nine-part theoretical seri 
written especially for persons with a limited 
technical background. 

‘A Sella State Speech Processor, WB2EYZ. 
A controlled amount of clipping added to com- 


pression gives a better overall result, in speech 
Processing than does either alone. 

‘A Code Practice Oseli ©.W. Men- 
itor, ‘A simple ga‘ (or = 
inner in Amateur Radio or solid state tech- 
nique, 

‘A 21/28 MHz. Transverter for 3.5 MHz, 
‘Transecivers. If you are stuck with a mono- 


band’ transceiver ‘for the 80 metre band, this 
article shows how you can get onto ten and 
fifteen with relatively little trouble and 


pense. 
‘Atmospheric Nolse and Receiver Sensitivity, 
WIV. The statement is often made that re- 


the frequency of transmission falls 
the figures to demonstrate the point. 

A Co-ax Fed Trap Dipole for 80 to 10 Mx, 

‘multiband serial which is 
easy to make and adjust. It can be used with 
fone or two poles for support. 

Perfect Morse Code from Teletype Ta! 
Inexpensively, KIPLP. A minor plug-in modi- 
fication to 8 transmitter-distributor. and you 

In Use a teletype machine to send Morse at 
bout quarter of teletype speed. 
ment. “QST” reviews the Inoue 
FDPM-2. A small 2 metre transceiver running 
about one watt output from dry batteries an 
{wo watts from ‘an accumulator. Sells in the 
USA. for about 250 dollars. It has a larger 


1HDQ ‘seem- 

ed to like the rig which he suggested as being 

food! value, for ‘money. “They have not yet 
mn seen in Austral 


‘Transmission Line Sections for R.F. Chokes 
and By- WEAXT. At v.bf. or wh. 


Tine sections perform better and are practical 
substitutes for the usual types of rf. chokes 
and by-pass capacitors. 


TRANSISTORS 


CO-AX. FITTINGS, DIODES, 
RESISTORS, CAPACITORS 


These and many other new com- 
ponents are available from the 
Victorian Division of the Wireless 
Institute of Australia. Members of 
any Division wishing to take advan- 
tage of this service may obtain a 


cones List by sending an 
SAS. (preferably 4” x 9”) to: 
DISPOSALS COMMITTEE 
P.O. BOX 65, 


MT. WAVERLEY, 
VIC., 3149 


AWARDS FOR TECHNICAL 
ARTICLES 


With the change in the closing of our 
financial year to the end of December, 
it was necessary for the Publications 
Committee to consider the awards for 
articles published during the year a 
little earlier than usual. This matter 
was considered at the December meet- 
ing and it was unanimous that the 
series on the Solid State Transceiver 
by Harold Hepburn, VK3AFQ, and Ken 
Nisbet, VK3AKK, was a clear-cut win- 
ner, and the top award has been shared 
by these gentlemen. Awards have also 
been made to Col. Harvey, VK1AU, and 
Wal. Salmon, VK2SA. 


Our congratulations to all these Ama- 
teurs, and we trust we will have the 
pleasure of receiving further material 
from them all. 


HIGGINBOTHAM AWARD 


Some sort of record has been estab- 
lished this year as for the second year 
in succession, the Higginbotham Award 
has gone to Rodney Champness, VK- 
3UG, in recognition of his consistent 
work for and submissions to “A.R. 
Congratulations Rodney. 


CURRENTLY RADIATING 
SATELLITES 


The following are satellites currently 
radiating and observation of which is 
reckoned to be of scientific value. The 
list does not therefore include all satel- 
lites radiating. These data have been 
taken from COSPAR Information Bul- 
letin for October 1969 by VK3TX. 


The Designation is followed by the 
Name and Frequency MHz, (Power). 


CONTINUOUS BEACONS 
1964-6A—Explorer 22—20, 40, 41 (250 
mW.); 360 (100 mW.); 162, 324. 
1966-110A—ATS-1—136, 47, 187.35 (2 
watts). 
1968-02A—Explorer 36—162 (300 mW),; 
324 (400 mW.); 972 (500 mW.). 


1968-69A—ESSA-7—136.77 (250 mW.). 
1968-84A—Aurora—136.170 (200 mW.). 
1968-100B—TTS-2—136.86 (100 mW.). 
1968-110A—OAO-2—136.441 (160 mW.) 
1968-114A—ESSA-8—136.770 (250 mW.) 


CONTINUOUS TELEMETRY 
1966-16A—ESSA-2—137.550. 
1967-114A—ESSA-6—137.500. 
1968-17A—Explorer 37—136.521, 137.590 

(450 mW.). 
1968-114A—ESSA-8—137.620 (5w.). 
1969-37A—Nimbus 3—136.950 (5w.); 

136.50. 
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Correspondence 


Any opinion expressed under this heading, is the 
vidual opinion of the writer a 
rocessarlly ebinelde” with’ that ‘of the. Publishers: 


MORE ON THE USE OF C.W. 
Editor “A.R,," Dear Sir, 

‘The letter from VKSZJC published in De- 
cember ‘issue indicates a' lack of appreciation, 
Which is quite common in correspondence on 
this. subject, ‘of International regulations to 
which Austialia subscribes as a member of 
the International Telecom. Union. 

Tt ‘is. by international agreement that a 

ration of proficiency in c.w. must oe 


granting operation on DX. bands. 

‘Personally, I can assure the writer that I 
am nota “brass pounder”, my” interest. lies 
in QSP SSB DX, but I did not expect a change 
in_ international’ requirements to suit my. in- 
terest, 


‘As for stratifying Amateurs, is this not 
common to all fields of endeavour; greater re- 
ward requires greater exertion." ‘The latest 
trends “overseas, especially in’ U.S.A. which 


country has the’ world’s largest Amateur popu- 
Intion, has been Yo extend the scope of incen- 
tive licensing; power, frequencies, etc... being 
dependant upon the level of " examination 
assed, 

in many countries, including U.S.S.R., which 

the second largest Amateur population, 
julte severe restrictions are placed. on new 
Heensees until they have proved thelr c.w. 
proficiency in actual operation under super- 


that “Limited” censees 
inthis “country compar 
countries which “tolerate” “An 


to ‘most of ma 
teur Radio. Let us not forget that the demands 
on “our” frequencies by. other Services are 


Such that we should all look to the defini 
of Amateur Radio as a Service of self teal 
Bert Foster, VKSEW. 


Editor “A.R,," Dear Sir, 

Mr. Martin, VK3ZJC, hopes that his com- 
ments regarding c.w.—or the deletion of it— 
will provoke “discussion” ‘which would be 
the understatement of the year as this could 
be spread throughout the of this journal 
but to take the load of the Editor, let's sum- 
marie it) by saying, Mr. Martin you lke 
phone or more precisely, you disike cw. 
Partly because— 

(a) You consider is archale; 

(b) It takes. up room that could be used by 

shone station: 

(c) You find the code difficult to master, and 

(@) It prevents you “using some Amateur 

in 


In relation to (a), your view that c.w. is 


in which (to the irony of some) others still 
prefer a.m, some s..b,, and some £m. We 
Tike -e.w.t 

‘As for (b), the operation of slow sean ty. 
rity. and facsimile come into the category 
of cw. and must therefore be taking up pre~ 
cious space although one does not need to 
read code to. use these transmissions. 

In (c) lies an honest statement that you find 
it hard to master the code. Believe ine, OM, 
everyone finds it hard going at the beginning, 
and if I sound like Father Time then. that's 
hard luck, but if you stick with it, it will 
eventually’ “click”. " Even the Apollo teams 
found it a bind, so we are told, but they. still 
had to learn it as “a. back-up ‘facility. Once 
you beat it you'll find the c.w. gang just as 
enthusiastic, dedicated and proficient as any 
other segment of Amateurs. 

Finally, telating to (d), you say that you 
are prevented from using’ six Amateur bands 
Because of the retention of the c.w. require 
ments. The Amateur Service is tolerated partly 
because it constitutes a force of trained opera- 
tors and technicians capable of supplying 
emergency communications andthe most. re 
liable mode is c.w.—it is as simple as that. 
AS members of that Service let's stop quib- 
bling about idiotic trivials and concentrate 
(on decent transmissions. We may retain our 
bands in’ that way. 


—B. S. Clarke, VKSBS. 


Editor “A.R.," Dear Sir, 
I would like to comment on the letter of 
John Martin, VK3ZJC, concerning Morse and 
Novice leences 
When, as VK3ZOM. I got some QSL cards, 
I added ‘the letters F.M.S.T. after ‘my name. 
I had earned the title. In small Jetters at the 
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bottom of the card it explained that the let- 
ters stood for “failed morse seven times". 

T tried first in 1950 and practised with a 
friend. After some months we sat. He passed 
and T failed. I did the same thing with an- 
other person who was learning. After having 
failed ‘five times and seen two people who 
started from scratch with me both pass, 1 gave 
it away. There was no Limited licence in 
‘those. days. 

‘About. twelve years later—having lost all 
the credits for the theory ‘and regus., 1 did 


another go, later 
and missed 

"A ftiend, who hed taught Morse, tried an 
interesting “test. He read out, in English, a 
Series of letters and timed the’ speed at which 
I could take them down. He found my re- 
action time, ete., was such that I broke down 
at 15 w.p.m, Under these conditions I had no 
hope of taking Morse at 14 w.p.m. I gave 
it away. 

When the 10 w.p.m. test came in, however, 
I decided that I had enough margin’ and what 
had been a physical impossibility was now 
merely a matter of work and practice. With 


the Morse, now 14 w.p.m. 


eventually made it. ings 
hard way I have come to the following con- 
clusions. 

First of all find out if you have a real chance 
by getting someone to time your ability 10 
write down letters one ata time when they 
are dictated in English. If you have 50 per 
cent. or more margin ‘over the code speed, 
you can do it. Then when you learn the code 
do all your practice in code groups of mixed 
figures “and ‘letters. Never take any plain 
Tanguage. 

I came out of the exam—the one I passed— 
without the slightest idea of what I had been 
writing. Not many people realise that— 


I may be wut I still feel annoyed about 
the idiocy which insisted on 12 and later 14 
w.p.m, for Amateurs when commercial opera- 
tors could get a licence at 10 w.p.m., but that 
is now old hat. What I think ‘should be done 
now is to have phone and c.w. bands after 
the fashion of the U.S.A., with possibly some 
other additional encouragement to those who 
wish to learn and use c.w. But John. Martin 
is “himself rather unfair. Just’ as some able 
c.w. operators ‘assume that “anyone can, pa 
the Morse test” he seems to assume that “any- 
one can pass the theory”. I would suggest 
that at least as many candidates have as much 
trouble with ‘theory as with Morse, especially 
now. Even back in 1950. when I first sat for 
the exam. I had had more experience in. radio 
than most examinees, including some years at 
radio ‘repair work. But while I could” answer 
Questions sbout superhets in my sleep I found 
fil’ the questions about. transmitters, standing 
waves, aerials and so on required’ a lot of 
work ‘and. study. One can at. least’ practice 
Morse before the exam., but one can't practice 
transmitting until. one “has passed! 

I most definitely think there should be a 
simplified theory exam. to encourage Novices 
and that they should have the option of having. 
the use of the c.w. bands if they also pass a 
simplified Morse test, say 5 w.p.m. After. a 
year or possibly two, ‘the Novice should. be 
able to pass the full ‘theory exam. and, if he 
wishes, the 10 w.p.m, Morse and thus aequire 
a full’ licence. Meantime, he ‘will be entitled 
to use the normal bands but with a maximum 
power of say 10 watts, Essentially the Novice 
licence would be a means of giving a beginner 
a chance to learn enough to pass the full test. 


Roy Hartkopf, VK3A0H. 


OBITUARY 


BRUCE CHAPMAN, VK:BA 
Old Timers will be sad to learn of the 


Bruce took an active 
part in Amateur affairs in N.S.W., and was 
one of the top c.w. operators of ‘that time. 
For a period before the last war, he wa 
stationed at Tulagi in the Solomon Islands 

id-under the call sign of VR4BA became 


years, he retained his keen interest in the 
Yechnical side of Amateur Radio and at the 
Hime’ of his “death "was accumulating some 
sophisticated equipment wit intention 
of making ® “comeback” on the air from 
& property ‘which he had acquired at St. 
Ives, N.S.W. 

Bruce's. passing will be a loss to those 
who knew him~ and who were his asso- 
Sates “both “In business and) Ham’ Radto 
affairs. 


ARTHUR GEDDES HENRY, Ex-VK2ZK 

Arthur Geddes Henry, who used the call 
of VK2ZK in the late 1920s, was an excellent 
Morse operator and won the W. T. Craw- 
ford ‘Trophy in that field on at least two 
‘occasions. 

‘During the war, and after, he was too 
busy to continue’ Amateur ‘activities and 
he allowed his licence to lapse. At no time 
however did he lose interest. in Amateur 
work and his passing is a sad loss to us all. 

Born tn 1907, Arthur was an engineer 
with the N.8.W. Railways when he enlisted 
in June 1940. ‘His army number was NX 
12468, and he progressed through the ranks 
to the rank of Major. Arthur served. in 
Signals in the Middle East, covering the 
campaigns in Greece, Crete and Syria, and 
later had periods in New Guinea” and 
‘Morotal. 

Arthur was 2 1/C 5 WT in 1 Aust. Corps 
Sigs. and joined| Australian Special Wire 
less Group as 2 1/C at the Group's incep- 
tion in May 1942. He finished his service 
with Central Bureau and left the Army in 
November 1945. 

He was a lovable character and although 
his parade ground standards rarely reached 
Duntroon heights, he was always popular 


‘and much of the success that the Units 
achieved can be attributed to his resource- 
fulness. 

He joined the Unit at Seymour, whence 
he arrived from Sydney, bringing with him 
all the Ham operators that he could collect 
skilled operators, signalmen able to tden- 
{ify operators by’ their style of sendinj 
indeed manna from heaven in those early 
days of the war. 

Intensive, training began, on equipment 
that in ‘various miraculous ‘ways. ob- 
tained for the Unit by Arthur and John 
Ryan, with a result that it was a well- 

to. Greece, 
section met with instant success and 
@ valuable part in the retreat in 
‘Then followed the grim days of Crete when 
again the section fulfilled a vital role. 

Arthur's strength of character showed up 
when ‘the order to head for the ports and 
abandon the island was given. ‘His con- 
cern was the transport and he and a few 
¢rivers were a week later than the main 
bedy in getting off, because he determined- 
ly got his trucks through to the embarka- 
tion point only then to have to destroy 
‘them. 

His technical knowledge and experience 
proved a great asset when the section was 
Expanded into the group. 

Always a keen photographer, on a recent 
trip to the M.E. he took photographs from 
the same places as 26 years previously, and 
compared ‘the views. 

Williams Fitzmaurice Hill ably says for 
us cll: “Arthur was a wonderful comrade, 
a man to be respected, with a vast store of 
technical knowledge. “He would not wish 
to be mourned. We who are left, can look 
into the West and remember." 


Vale, Arthur! 


CYRIL BAKER, VKezBG 
It is with deep regret ‘that we report the 
passing ‘of another of our Amateur fratern= 
the person of Cyril Baier, 

passed away on Zand 


November, 1969. 
Since receiving his licence in February 
1955 he was often heard on six metres 
using both £m. and a.m. and also on two 
metres a.m." Although’ Cyril. had not en- 
joyed the best of health during the Jast 


twelve months, “he was. still mobileering 
right up to the time of his passing. 

‘The VK6 Division extends” thelr’ deepest 
sympathy to his family in’ thelr’ bereave- 
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VHF 


Sub-Editor: ERIC JAMIESON, VKSLP 
Forreston, South Australia, 5233. 


1970 is with us now and what a start it got 
in VK5. Gales and heavy rain lashing the 
State, near freezing temperatures, none of 
which were very conducive towards spending 
time in shacks looking for the DX which only 
turned up in the form of brief openings. to 
VKAvand VK6. Quite a bad start for the 
enthusiasm shown in VK2 for ‘any hope of 
Interstate “contacts on a large scale for the 
Iaunching ‘of their introduction to the AX 
prelix with a 24-hour contest for v-bf. opera~ 
tors. But maybe conditions were better in 
the’ east, in the absence of ‘reports to the 
contrary "we will hope 0. 


Six metre DX has been. spasmodic as pre- 
dicted, However, the VK4s and VK6s were 
observed having a “real ball” on Saturday, 
27th Dec. when for several hours the two 
States worked right across Australia, Here in 
VKS we could hear both sides of the contacts, 
and that's about all we could do, too, as 
neither” of the parties concerned wanted to 
miss those 2,000 mile contacts, 


‘That same day saw probably the greatest 
activity of the DX season on 2 metres. Early 
in the ‘morning 89. contacts were available 
aeross the border into VK3 Western Zone with 
our old friends Roy 3AXV, Roy 3AOS, Jim 
3AEF, Bob 3ARM, with a newcomer Eric 3ZKN 
hear ‘Hamilton being available. In the S.E. 
of SA, Trevor SZTN and Col SCJ held the 
fort,” while John 5QZ portable at a place 
called "Birthday Hill, rome 36. miles south of 
Woomera, had a rather lonely ‘time with the 
longest distance worked to SLP on a hill near 
home. Not content with this sort of activity 
entirely, Wally 5ZWW proceeded to make tape 
recordings of VK6VE, the beacon on 144.500 
at Albany, ‘audible with long slow QSB_ from 
0645 to 0830 E.S.T., varying from $2 to S5, and 
again that night from 2030 to midnight to 85. 
‘The path is about 1.100 miles and if only you 
chaps In VK2 ond ViC4 could realise the “kick” 
one gets from hearing even beacons on 2 mx 
over these distances, Iam sure you would 
get on with the job of constructing 2 mx 
Beacons in your States: 


The only reports of signals from Japan sn 
the VK5 regions this season was that from 
Way S2WW who identified’ JASDET at 1618 
E.S.T. on 52.010 MHz. on 19th Dec. Maybe we 
ean get a roundup of news from the North 
for the next issue from Lance 4ZAZ who cer- 
tainly has his share of contacts. with exotic 
arei 


NEW 576 Milx, RECORD? 

‘As the result of my much advocated portable 
operation, it seems. likely “a new distance 
record has been set for 876 MHz,, this. time 
in the vicinity of 200 miles on 28th Dec, The 
purticipants were John SQZ, assisted by Treva 
5218, who situated themselves on Hancocks 
Lookout In Horrocks Pass near Port Augusta, 
and Graham 5ZJL ‘conveniently placed about 
{8 miles south of Port Lincoln, John. reports 
signals were extremely strong on 2 mx, even 
on the whip antenna. On 976. signals both 
Ways were 88/9 with virtually no QSB. The 
equipment used was. stabilised gear at both 
ends, Both parties. used similar _ receiving 
equipment consisting of modified 8QZ. type 
432. MHz, converters for use on 576. The two 
transmitters were using QQE03/20s with about 
5 watts output on a.m. SZJL. used a 16 clement 
phased array of standard ‘arrangement. 5QZ 
Used a 32 element extended array. Most of 
the distance consisted of a water path. A claim 
for the record is to be lodged shortly, I am 
sure all Amateurs will say well done to these 
enthusiasts, Next month it is possible a photo- 
graph of the specially made car-roof mounted 
S2 element antenna used by John 8QZ will be 
available for publication. 


On the subject of portable operation and 
just’ what_can be done, it is pleasing to note 
Bob SAOT was going’ to operate from Mt. 
Buninyong, near Ballarat, from 3rd to 1th 
Jan., on the 52, 144, 482 and 1296 MHz. bands! 
It is hoped something can be passed on to 
you ‘trom his well organised operation, which 

perhaps, a islal run, for the John’ Moyle 
Natfonal Field Day on’ Mh" and si Feb. 

Everyone is reminded that this Field Day 
provides an excellent opportunity for hill top 
and other portable operation as there are two 
perlods, one for 24 hours, the other for 6 hours. 
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It seems likely there will be quite a bit of 
activity of this nature in VK3, and probably 
‘VK5, which will be well supplemented by the 
VK2 VHF and TV Group who are combining 
thelt VHF/UHF Field Day to coincide with the 

“D. Providing the weather pattern is suit 
Dbl with the likely mensure of netivity already 
indicated, chances readily exist for some really 
long distance contacts. If Eddie 1VP_ is able 
to get out on Mt. Ginini, near Canberra, 
during the same period the plans will, be 
complete. Full details of the John Moyle Field 
Day "have ‘already ‘been provided in “A.R.” 
read them carefully. 


Much interest and activity seems to be 
centred in and around. Melbourne on. 1296 
MHz. at present. According to Peter 3ZYO. 
there are “about eight active stations on the 
band, and nightly skeds are kept over 50-mile 
paths. “Ron 3AKC and Wilf 7WF are working 
{owards extending the present 136-mile record 
for the band to 223 miles.” At the time. of 
writing, nothing has come through of any 


success, but when it does I hope to be able 
to give you all’ plenty of details. Good luck 
gents. I” wonder’ how. long it will be before 


Rod 2ZSB (ex SZSD, 6ZDS) starts stirring up 
interest on this band in his area, perhaps to 
work ZL? v.hf. and s.sb. 


Listening around the bands and overhearing 
conversations, one cannot help. but feel a 
controversy is in the making and as far as T 
can gather centres around those not able to 
Fecelve sb. signals on vhf, as distinet from 
those who won't. work sb. stations, there 
being quite a number in the first case, and a 
few. in. the second. Personally, although 
advocate full ‘station, facilities wherever pos- 


sible at any time, and this includes the facility 
of being able to’ receive and work ss.b.. sta 


Inek of finance, ability or skill, 
not on the air long enough, shortage of time, 
breakdowns, etc. At ‘the same time one could 
conceivably’ expect a station running high 

Power Kenerally to be in a position to receive 
BN modes, ‘but ‘this may’ still not always be #0. 


It seems, therefore, that If you operate s.s.b. 
on vhf. and call an am. station, you must 
be prepared to accent the fact that & percentage 


stations will not be equipped to read 
ikewise, if the a.m. operator calls a 
ition, he too may’ not find himself be- 

is not stable, ax 


‘station 


als due to 


feling him he can't read his si 
b. we a case 


none of you really 


to try and spread the versatility 
of operation as much as possible, “it seems 
desirable for tome assistance to be available 
to get more b.fo's and product detectors into 
receivers and with this in mind, I am hoping 
to arrange for an article on this very subject 
fo appear in “A.R.” in the near future. In 
the meantime, let everyone place this matter 
In its proper perspective, and. think before 
talking. And all credit to the young chap who 
recently came to light with a Pye Reporter, 
tuneable over 6 metres, and with a b.fo.1i 


My predictions last month that the VK6s 
would ‘not let’ us down by not having their 
2 mx beacon running has already been proved 
by the note about its reception here in VIS 
earlier in this column. The current list of 
Beacons is as follows:— 


ZL2 50.750 Wellington t.v. 
ZL3 145.000 ZL3VHF. 
VK2 51.740 Channel 0, Western N.S.W. 
143.750 Channel 5A, Wollongong. 
VK3 51.760 Channel 0, Melbourne. 
144.700 Under construction. 
VK¢ 51.750 Channel 0, Brisbane. 
VKS5 53.000 VKSVF, Mt. Lofty. 
144.200 VKSVF, Mt. Lofty. 
VK6 52.006 VK6VF, Tuart Hill. 
144.500 VKSVE, Mt, Barker (Albany). 
143.000 VK6VF, Tuart Hill. 
435.000 VK6VF (on by arrangement). 
VK7 144.900 VKTVF, Devonport. 
JAL 51.996 JANIGY, Japan. 


sound. 


very pleased to receive a letter from 
David. VEIQV with some very. interesting. in 
formation from "Al. Edwards, KRSTAB follow- 
ing @ contact on 24 MHz. on 27th Dec. Al. has 
been in Okinawa for 10 years and during that 


time has worked on 52 MHz. to VKé 
5. 'Doug VKSKK ‘has mentioned “Al” as ‘being 
Worked from the Darwin aren. Unfortunately. 
AL" will bbe retiring from Federal. Service "soon 
ana “leaves to settle in’ Callfornia in March, 
nd will have ‘the call, RHGPUY WO” pending 
Silgcation ofa call With ‘the preax. WCB. In 
SAN he “will Be_ confined “to” 80" MHz 

above. a “On 
Okinawa’ this “is” distinguished. by the ‘letter 
Trin the call, which also allows him to_oper- 
te on. 28° MHz. Unere, but notin. the States 
Channel” 0 television from Brisbane had’ been 
copied a ‘number of times in Okinawa, 


Members of the indigenous population are 
allocated KR8 calls, and at Oct, 1969 about 
110 such calls had been issued. Apparently 
couple have shown interest. in 6 metres” so 
there may be someone to carry on the good 
work from there. ‘The native tongue is Japan- 
ese, and Al. says their standard of English is 
not as good as most. JA. operators, "so here 
may be one stumbling block. So exit toa 
keen v.hf. operator inthe north; we here’ in 
VK will be the worse for the ending of this 
particular era, 


Remember to send in your logs for the Ross 
Hull Contest, full’ details in October "AR, 

Hope also to hear ‘you portable in the John 
Moyle Field Day, 7th and Sth Feb. Will close 
fat this point as I want to leave a iittle moi 

room fer some of the very interesting. thin 
‘which can be written about this month's.“ 

the Other Man”. Thought forthe month 

Me may. take care of the present, but it hi 
no future.” 


73, Eric VKSLP. The Voice in the Hills, 


8 and 


and 


MEET THE OTHER MAN 

Meet Ron Wilkinson, VKRAKC, ex VKIZER, 
who lives at Newtown near Geelong, 
elevation of about 150 feet, right ne 
water in, 3, DXer's “paradise”, First licensed 
in 1957, Ron now operates on ‘$2, 144, 432 
1396 "Mitz bands. Gn’ 4° he ‘uns 18° watts to 
8 QQERG/i2 coupled to a § clement wide spaced 

90 feet high. Receiving is done. with 

BAGS in the front end of the converter, Du 
to Channel 0, activity i restricted to Sunda: 
mornings or after t.v. closes 


On 244, Ron runs two. transmitters, both 
usin QQ#06/Ads, one’ on'sa.b- 230" watts’ pep 
he"Guter G0 waits of fmm with foot ond 

clement’ wide. spaced "yaule 80 : 
GCwa' cascode converter, sates 


‘On 432, another 6/40 is used to give 60 watts 
to a 52’ element (4  yagis) array at 39 ‘feet, 
with an AFY16 cavity front end in the con- 
verter. ‘The tunable it, is 9 MHz. 


Of comparatively | recent times 
launched out' on "1296 MHz, and = made hi 
presence felt. Running 3 watts to a 2C30BA, 
in a radial cavity to a 6 ft. 9 in. dish, he has 
worked VK3ZKB more than 70" times’ over a 
Si-mile non Une-of-sight path, with ‘signals 
S6 to S@ plus. The ‘station modulator ‘used 
with the a.m. equipment is zero bias 807s, 
Tunning about 75 watts, 


All VK call areas 1 to 9 inclusive 
to 4 have been worked: by Ron on 


Ron has 


Hus ZL1 
metres, 


a 
Wireless Institute of Australia 
Victorian Division 


A.O.C.P. CLASS 


commences 
Theory: 
TUESDAY, 17th FEB., '7 


Morse: 
THURSDAY, 19th FEB., '70 


| 
Theory is held on Tuesday evenings, 
and Morse and Regulations on 

Thursday evenings, 8 to 10 p.m. | 


| 
Persons desirous of being enrolled 
should communicate with Secretary, 
! es Victorian Division, P.O. Box 
13 East Melbourne, Vic., 3002, 


‘Phone 41-3535, 10 am. to 3 p.m.) 


aa 
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plus 120 JA stations. Has also worked K6HGP 
in Hawaii, following this contact he was called 
by a W8 but unable to make contact. Has 
also been heard by VETAQQ and has a card 
to prove it! On 144 VK2, 3, 4,5 and 7 have 
been worked, the VK6 beacon’ at Albany has 
Been heard oh a number of occasions, and has 
also’ worked ZL2' and ZL3. On 482, VK3, 5 
and 7 represent his efforts, and is ‘currently 
attempting to create a record on 1206 MHz. 
by working VKIWF, a distance of 223 miles. 
Knowing Ron and his efforts, he will do it 
‘The Ross Hull Memorial Contest Trophy. has 
twice been won by Ron, and on one occasion 
he came. second. 

‘With the return of the requested information 
Ron sent along some additional notes which 
Set out more clearly some aspects of his v.ht 
operations. On. 146 fm, he regularly works 
the boys in VK7, both base stations and mo- 
bles, for this he uses a 10 element. vertical 


40 feet high, running 15 watts £m. The co- 
axial cable used on all bands is PT20M which 
has a loss of 6.33 db. per 100 feet at 1,000 MHz. 

‘On 432 “Ron mentions working six north 
coast VK7s at distances of 223 to 275 miles, 
two of these consistently throughout the Wwin- 
ter months, too. On 1286 MHz. Ron finds the 
6 ft. dish ‘works very well, fed with 30 fect 
of PT29M. “This goes ‘into two ‘trough line 
cayities—one for the diode multiplier on 1152 
MHz., which is a INS2A, the other to a INSER 
diode mixer. ‘This is fed into the 144 MHz. 
converter then to the 9 MHz. tunable if. in the 
hotted up ART. The 1296 transmitter consists 
of a QQE06/40 on 432 driving a modulated 
tripler, a 2C39BA in a radial cavity. with 3 
watts output. Both 432 and 1296 together, are 
modulated for best results. The radial cavly 
was built by Les VK3ZBJ. 

Looking to the fucure, Ron says he is going 
ali out for this record’ attempt with VKTWF 


Bill VK2ZAC at his location, Mt. Ginini, 30 miles south of Canberra, A.C.T., 7/12/69. 


Dick VK2BDN at his location, trig point on Mt. Canobolas, 7/12/68. 
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on 1296, and said the bullding of the 6 ft. 9 in, 
dish was a large undertaking. He finds differ- 
ent heights suit some areas, not others. A 
difference of four feet suits one part of Mel- 
bourne, and full height of 40 feet suits another, 
He concludes 1286 to ‘be a very. interesting 
band and has stirred sufficient interest in VK7 
for other stations over there to want to try 
and cross the water as well. Good luck to ail 
in these experiments with low power. 


149 AIR MILES ON 1296 MHz, 

After about 12 months of improving gear and 
finding a suitable path on Sunday, 7th Decem- 
ber, 1969, at 0905 hours, Bill. VK2ZAC and 
Dick VK2BDN worked over a distance of 149 
miles on 1296 MHz. with signals 5 and 9 both 
ways; this distance bettered the previously set 
record by 16 miles (VK4KE/4 and  VKAZJ/4 
made contact over a path of 132.6 miles on 
2nd_ February, 1969). 

Bill VK2ZAC was located at Mt. Ginini, 30 
miles south of Canberra, A.C.T., while Dick's 
(VK2BDN) location was on Mi, Conoblas over- 
looking Orange. The gear, which was 90 per 
cent. home brew, consisted of two 4 ft, 6 In. 
parabolic dishes" with 4-turn helix antennae 
to excite them. BIIl’s line up of gear included 
a £m, 2 metre exciter (15 watts output) driving 
@ veractor tripler to 482 MHz, and a. veractot 
tripler to 1296 MHz. (output about 4 watts), 
the receiver being a crystal locked converter 
to a tunable if. at 14 MHz, witha tm. de- 
tector. ‘The. gear used at VK2BDN's location 
included a £m. 432 MHz. exciter running IS 
watts output ‘driving a veractor tripler to. 1206 
MHz. with 8 watts output, the receiver being 
@ crystal locked converter into. tunable if. 
with ‘the frst conversion at 144 MHz, 

Although 18 miles does not appear to be any 
great increase in distance for this new record, 
anyone who has been to N.S.W. must Tealls 
the difficulty in finding a suitable ‘path, “Ho 
ever with 5 and 9 sigmals over the path of 
149 miles, we are looking at a path which will 
Rive us 20 miles—VK2BDN, 


bd 


W.L.A, COOK BI-CENTENARY 
AWARD 


It is with great pleasure that we announce 
the following’ reciplen 
Certificate No. 1— 
E. J. Kenny, ZM2QK (first world-wide). 
Certificate No, 2— 
H. G. Wilson, AX2AGO (first Australian). 
Interest in the Award has exceeded all ex- 
pectations and it has been most encouraging 
to hear the very friendly spirit ‘among the 
stations working towards the Award. 
Geoff Wilson, AX3AMK, 
Federal Awards Manager. 


WORKED NORTH QUEENSLAND 
AWARD 


RULES 
1. The award is available to any Meensed 

Amateur who is able to confirm contact. with 

five Amateur Stations in North Queensland. 


2. North Queensland is defined as that part 
of ‘the State of Queensland North in latitude 
of Sarina and includes such cities as Mackay, 
Agr, Townsville, ‘Charters Towers, Mit. Isa and 

3. Confirmation is required in the form of 
QSL cards or a check list, the accuracy of 
which is confirmed by an executive officer of 
a Radio Club or Soclety. 

4. The Townsville Amateur Radio Club is 
the sponsor of the award. Any queries relating 
to the award will be resolved solely by the 
Chup. 

5. A. handsome multicolour certificate will 
be sent to those who apply and qualify for 
the award. 

6. Applications should be addressed to— 

‘The Secretary, 

Townsville Amateur Radio Club, 
P.0. Box 964, 

Townsville, Qld., 4810. 


AMATEUR FREQUENCIES: 
ONLY THE STRONG GO ON— 
SO SHOULD A LOT MORE 
AMATEURS!, 
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Sub-Editor: DON GRANTLEY 
P.O. Box 222, Penrith, N.S.W., 2750 
(All times in GMT) 


From George Studd, ZL2AFZ, DX editor for 
the NZ.A-R.T., comes’ news of ‘the stations for 
Which he is QSL manager. Firstly, ZMIAAT/K 
in naw setive on all bands following the mis~ 
hap to his transceiver, however he bas had to 
change frequencies to 7010 and 3510 due to 
heavy, QRM. Inward QSLs are being cleared 
by return mail. ZMSPO/C ts active but can~ 
hat give a regular tme of operation due to 
shitt“commitments, His cards will be delayed 
While’ mew ‘batch Is printed. Finally, Barry 
ZMIBN/A' will be active by the time this 
reaches. press, he has been troubled by equip- 
ment. faults, 

T would like to thank George for regularly 
mailing. notes tous, they are full of informa. 
tion and_of course a real asset to me in com: 
piling. His QTH for stations under his manage- 
faent ist G, Studd, ZM2AFZ, 48 NuMeld Ave. 
Napier, NZ. In passing, George is one of the 
Dest cw, operators in the world. I remembe 
fone. oceasion a few. years ago when he w. 
in“contact with a KG6, I think it was elther 
KG6Ll or KG6IG, when the other end of the 
contact "was testing out an electronic keyer. 
he ‘longer’ they went the faster they went, 
finally they left me at a. speed where I was 
forced to leave the pencil and take to the 
typewriter, finally In order to copy the @SO 
Thad to record it at 7 Lp.c. on tape, and re- 

Hayat 3% Lops. ‘Even at that it ‘was still 
faster than’ normal, Best QSO I have ever 
heard. 

Tt ix expected that there will be a Dx- 
edition ‘to Hasselwood Rock near Rockall Ts. 
In the Outer Hebrides by DLSYT in May 1970, 
and there is a. strong possibility of D.X.C.C. 
credit for this one. 

Band conditions have been steady for this 
month, with some good DX on the lower 
bunds,” partieularl jeorge Allen 
over in Perth logted about 19 prefixes includ 
ing GDSTXF, G3, JAI, SM7, UAO, PKI, DJS 
und OH2 one night a ‘few weeks ‘ago, whilst 
the following are reported as worked from ZL: 
G, ONS, HBO, GC3, CPI, TI, VES, K6/8/ 
0/5/9, PJo, LU2, KX6 and many others. ‘The 
frequencies given are all in the 's.s.b. segment, 
and’ times range from 0600 to 1200z. 

On 40. metres, similar conditions prevail, 
with good openings to most parts of the world, 
thd’ to all W call areas, The commercials, in 
the ew. segment make copy difficult, but 
nevertheless, there 1s activity there, 

‘There has been a couple of good openings 
on 160 metres, these being reported by George 
‘Alien who heard the ‘Europeans on this band 
dt around 21002. G3IGW. and G3RPB are in- 
volved In the skeds, and also some DLs have 
been heard, This is too late for the Eastern 
States, as the sun Is high at that time and 
of course we must havea dark path for 160 
metre DX. 

"The main DX bands have been mainly good, 
29 has ‘occasional flat periods, but on the whole 
has been outstanding, with "good openings cn 
15 and decreasing activity on 10. 

‘There will have been activity from Albania 
by the time you read this, ZAIBA from the 
Tirana ‘Technical High School was due on 
carly December for 10 days. QTH C/o. P.O. 
Thrana, 

VPIAA has been reported on 15 metres at 
7502, name Barney, new QSL address is Box 
46, St. John, Antigua. 

W2KGO/MM was heard here during the 
Apollo 12 jaunt, he is the station operating 
from USS “Hornet, the rescue ship for the 
stronaughts, We understand that he has a 
special QSL. 

‘QSL information for EAGBG on Balearic 
Ieland, ix WIRLV for American. stations only. 
DLIFT for the rest of the world. ‘The station 
has been working 21320 at around 12302. 

T mentioned earlier in these notes that Rock- 
all Ts. may getD.X.C.C. credit, according to 
the LIDXA bulletin the A.RR'L have now 
kranted. this, and state that the RAF. may 
use a helicopter to fly a DX-pedition’ there 
this year 

'VP2EQ is a new station operating from An- 
guilla, reported by Bernard Hughes of | the 
ISWL! He is active daily on 14180 at about 
19002. QSLs’ goto British Amateur Radio 
Station, BF.P.O. 643, London. Should be there 
until end of February. 

"The following information has been received 
by Stew Foster, DX editor of Monitor from 
K9CSM, who states that he has been in- 


2, 
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structed by the stations for whom he is man- 
ager to QSL only when the QSL or report is 
accompanied by “SASE or IRCs. The stations 
for whom he is manager are 3Vi0I, SV1OX, 
MP4BGR, MP&BGW, MP4BGY, 9K2CA, 9K2CB, 
SK2CC and SVOWM. States’ that he cannot 
ue the bureau. 

Recently a station was active calling him- 
self 7GICG, however he was not located offic 
ally in the Republic of Guinea, therefore is 
regarded as_illegial. 

‘Here is the latest list of YB prefixes. YBO, 
City of Djakarta; YBI, West Java; YB3, Cen- 
tral Java; YB3, East Java; YB4, South’ Sum- 


atra; YBT. Borneo Is. or Kalimantam as it is 
known: ¥B8, Celebes; YB9 covers all islands 
east of Java, including Irian Barat. 

Now one for the SWLs. Since the cessation 
of the SWL page here in “A.R..” the question 
Of QSL ladder positions for VK SWLs often 
crops up. I try to keep a record here, and 
would ‘be pleased to here occasionally "from 
active listeriers as to their scores. Number of 
countries heard/confirmed/zones confirmed, and 
‘American states confirmed. The top positions 
as far as I can ascertain at present in order 
©f countries confirmed are Eric Trebilcock, 
Peter Drew, Ernie Luff who has just passed 
the 200 mark with myself fourth on 187. 

Another award of interest is the Mercury 
Award. This covers QSOs and reports since 
October 1, 1960, with members of the Royal 
Navy Amateur ‘Radio Society. The basic. re- 
quirement is for 20 points for U.K. stations, 
10 for other Europeans, and we here in Aus- 
tralia. need only “5 points for the award in 
its basic form.” Each member counts as one 
point, with HQ station G3BZU or G3BRN 
Counting as two points, Stations can be worked 
for additional points on another band or mode, 
Stickers are issued for each addi point 
‘over basic requirement. CHC rules apply, fee 
is 2/6 sterling or 5 IRCs. Certified list to the 
custodian, G3HZL, 153 Worple Ra., Isleworth, 


‘At this’ stage we will continue with QSL 
information, which will fill out the remainder 
of this issue. First of all I have full informa 
tion on the C31 stations QSL managers: C31BC 
FOE. BD FOJS, BL F3KT, BS ONSFD, BT 
FSJB, CA F2PY, CD DL&SZ, CE HBOUP, CH 
FSYY, CJ FIXM, CI _HG9SJ, CK WIGVA, CL 
KTADD, CM F9ET, CN FvQ. 


QTH SECTION 

DUIBEN—Box 370, Manila, Philippine Is. 

DUTGB—Box 15, San Carlos, P.I. 

EASGA—Cas 218, Tenerife, Canary Is. 

EASEJ—Justo Benedicto Perez, Cas 172, El 
‘Aalun, Spanish Sahara. 

EASER—Angel Cuervo, Cas 227, El Aajun. 

HC8GS—Lucio Saltos, Santa Cruz, Islas Gala: 
Pakos, Ecuador. 

JTIAK—Box 92, Ulan Bator, Mongolia. 

KAGZZ—Box Sig. A.P.0., San Francisco, Calif. 


Sqn., BFP.O., 64, London. 


PZIBI—Box’ 1810, Moengo, Surinane, South 
TTSAF_BP. 444, Fort Lamy, Republic of 


Tehad, Africa. 

VPICP_B.P.X. 584, Belize, British Honduras, 
Cent. America. 

VaecR—R: Mills, ‘C/o. Admiralty Office, Vac- 

VQsCU_Box 13562, Tampa, Florida, U.S.A. 
Ea 


YAIAB_—Box 76, Kabul, Afghanistan, 

‘YAHWI_—Box 638, ‘Kabul. 

4J0FR—Box 88, Central Radio Club, Moscow. 

4LOCR—Box 88, Moscow. 

SOTKM Box 948, Mogadlscio, Somali Republic, 

9QSEA—Box 76, Kapanga, Republic of Congo, 
Africa. 


SV0OX—Box 2964, Singapore. 

The foregoing by courtesy of the ISWL, 
London. 

As these notes are more or less a fll in 
during ‘the holidays, they are of necessity 
short. Normal notes will resume with the next 
issue. Iam very grateful for the number who 
have taken the trouble to write, ring or tape 
with various notes and commenis, these being 
essential to the smooth running ‘of any such 
project. I look forward to your continued 
support for the new year. 

Acknowledgment of copy for this issue to 
George Allen, George Studd, ZL2AFZ: Stewart 
Foster and Bernard Hughes, of the ISWL: Geo 
Watts, DX News Sheet; LIDXA, Steve Ruedi- 
xef, and Mac Hilliard. 7% and’ good DX, de 
Don WIA-L2022. 


CONTEST CALENDAR 

‘Tthysth February: John M. Moyle National 
Field Day. 

‘Jth/th February: 36th A.R.R.L. International 
DX Competition (1st” phone). 

2ist/22nd February: 36th A.R.R.L. International 
DX Competition (ist cw. 

28th Feb./1Sth March: LA.R.C. Propagation 
Research Competition’ (e.w,/rhy. seo- 
jon) 

Tihysth March: 36th A.R.R.L. International 
‘DX Competition ‘2nd phone). 

15th March/19th April: Propagation Research 
Competition “(phone section). 

2ist/22nd March: 36th A.R.R.L, International 
DX Competition ‘nd e.w.). 

isth/16th August: Remembrance Day Conte: 

3ra/ath October: VK-ZL-Oceanla DX Contest— 
phone. 

10th/l1th October: VK-ZL-Oceania DX Contest 

Sth Dee/1th Jan. 1971: 
‘Memorial Contest. 


Ross A. Hull V.hf. 


PROVISIONAL SUNSPOT NUMBERS 


NOVEMBER 1960 


Mean equals 87.8, 
Smoothed Mean for May 19F 


DECEMBER 1960 
Day 


Mean equals 93.8. 
Smoothed Mean for June 1969: 102.6. 


Predictions_of the Smoothed Monthly 
‘Sunspot Numbers 


January 09 April 83 
February 87 May 82 
Maren 85 June 81 


—Swiss Federal Observatory, Zurich. 


ANNUAL ZL FIELD DAY 


When: 0200 to 1200 GMT, Saturday, 14th Feb. 
and 1800 GMT Saturday, to 0300 GMT Sunday, 
ith Feb. 

‘Object: To contact as many. portable and 
mobile 2L/2M° stations as’ possible on phone 

Bands: 40 and 8 metres only. 

Exchanges: VKs to give RS(T) plus QSO 
number starting from 001. ZL/ZMs ‘will give 
a similar number plus their Branch ‘number! 
eg. $79024/11 

‘Scoring: Claim 3 points for each phone con- 
tact and 5 points for each c.w. contact. Mul- 
tiply the total points from both bands by the 
sum of the Branches worked on each band, 
each mode. (i.e. the one Branch can be claim: 
ed_as a multiplier four times). 

Post logs to ZL2GZ, 152 Lyiton Road, Gis 
borne, New Zealand, as soon as possible.’ Cer- 
tifteates will be awarded to the top VK in each 
district. 
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FEEDBACK 


The Federal Contest Committee wish 
to advise the following corrections to 
results of recent W.I.A. Contests. 


1969 NATIONAL FIELD DAY 


Receiving (Section F) 
6-Hour Division 
Delete L-5096, T. Hannaford, 1015 
points. Certificate winner now becomes 
L-5015, W. Clayson, 189 points. 
24-Hour Division 


Add L-5096, T. Hannaford, 1015 
points, who becomes winner of this 
section, 


1969 R.D, CONTEST 


Divisional Scores 


Delete the table of Divisional Scores 
and replace with the following— 


Log Partici- 

Division Entry Licensees pation 
VK24149 111 1,972 5.8% 
VK3 80 1,785 4.5% 
VK4+9 80 752 10.6% 
VK5+8 89 769 11.6% 
VK6+9 56 436 12.8% 
VK7 59 238 24.8% 

Total 

Ay. Top State —State 

Division 6 Logs Points ‘Score 
VK2+1+9 1,120 33,000 2,986 
VK3 781 20,800» 1,718 
VKA49 1277 26,053 4,049 
VK5+8 1106 25,837 4,038 
VK6+9 918 17,270 «3,186 
VK7 1,068 = 15,806 4,986 


New South Wales 
‘Transmitting Phone—Section (a): 


VK2BNA's score to read 1,116 
points—not 116. 


COMMONSENSE ELECTRONICS 


Construction, useful theory, news, 
views and comments. 


Send for Sample Copy 


THE AUSTRALIAN E.E.B. 
P.O. Box 177, Sandy Bay, Tasmania, 7005, 


Swan Electronics Service Co. 
‘Accredited Distributor for 
Swan, Hallicrafters, etc., Receivers 
and Transmitters 
Specialised Service on all 
Swan Transceivers 
14 GLEBE ST., EDGECLIFF, N.8.W., 2027. Ph. 32.5465 


REPAIRS TO RECEIVERS, TRANSMITTERS 


Constructing and testing: xtal_ conv, 
any frequency; Q5-e1 R&-ers, at 
transistorised equipment. 


ECCLESTON ELECTRONICS 
146a Cotham Rd., Kew, Vic. Ph. 80-3777 
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Victoria 
Transmitting Phone—Section (a): B80 ae ice ty 30m builtin "ant t 


Delete VK3OP, 327 points. {ng netiork, etc 10-80" mx 
fer. 


Transmitting C.W.—Section (b) Schoning, G.P.O. Box 392," Sydney, 
Add VK30OP, 327 points. Phone 602-0333 Ext. 318. 


VK30P now becomes the leader in FoR SALE: Heathkit ““Mohican"’ GC-1A solid state 
this section. Bx, 450 KHz. to 32.0 MHz., $100 0.9.0. H. P. 
Trutmann, VK3HV, °7" Nerita’ Gdns., Corio, Vic. 
3214." Phone 79111 office hours. or 76404 after § 
p.m. or week-ends, 


N.S.W., 2061. 


Analysis of R.D. Results 
Revised list of top six logs for VK2 


FOR SALE: Lafayette HA600 Transistor Commun: 


and VK5— feations, Receis ve coverage. 150 Ri, to 2, MHiz., 
* ‘on"Amateur frequencies; condition ag 
VK2ASZ 1256 points new, $140, “Will trade VHF gear. "J Oliver, 73 
2B0 2780-5, Normanstone Rd., Launceston, ‘Tas., 7250. VK7JO. 
2BNA 16 
WG 1105 bicel SAEs MAGA Carphone Junior, 2 rs FA Trans: 
re oA fever, ommercia. pearance orm 
S88-AM “Tx, 2000" be eh 
2aD 1015 Eo36 PA, coat S300, Seli°Si50 ona, VISE, Pron 
Traralgon To138 
VK5GW 1172 
5FO 1167 FOR SALE: Trio 9R-S9D Communications Receiver. 
SFT 1160, Crystal” callorator” and “bendspread. Yor all, Yam 
5NN 1103, be $760.00." contact WIGELY at 30.4307 after 
SBI 1039}, 
5KG 995 |, a 


Ag ‘TAA300 Integrated gore auc 

None of the above alterations affect Watt roms. out with 8.8 cv. ln 8: 

the overell winner of the 1969 Contest.  St™",1004; 83,15 each Including data. clrguit. Write 

Tasmania remains the winner by a SA. 0st. 

somewhat greater margin than was 

first published, but the difference be- [OR SALE. until, 20/3/70: 25w. 2 mx AM Tx-fix, 
$140." ATh2B" Transcelver, “complete, $50. Halll 

tween second’ and third placegetters, crafters SXx17A, $150 SBA, new, 8200, 

VK4 and VK5, has been lessened. sow. HB. 5: 


The Federal Contest Committee re- 
gret any inconvenience that the above 
alterations may cause and apologise 


"AM/FM. SWL-ZG-Receiver, 
‘Sow, “high, pPOWer, 2 Mm TeModulator, xt 
complete, Tband AWA. BI7TZ fi 
$5. 6x tw. AM Base Siations, $45.2 
Miz. EM. Vinto MBI0G "148 MHz,.” $50. 


to those concerned. Despite all pre- Miz, EM Vinten 
cautions errors do slip by and this time base’ Stailgns "$55 Aco, se a A 
Murphy won hands down. gomptnte ett 


Corphon 
Ht, Vie, 


emitter, complete with 


SILENT KEYS piste th teen 8S NINE” oot" a 
It is with deep regret that we lescoplc Tower, $55. inspection in- 


riangular 

record the passing of— vied M 
a As Ga Henry, FOR SALE: (1) Heathkit Tre 

VK3EW_—Eric Wheller aR SALE: (1) Heathkit Transmitter, DXt008, 1S0W. 

VK3AWO—Arthur Oakes 

VK6ZBG—Cyril Baker 

VK7PA—A. E. Allen 


Trickett, VK3ASO, 8 Matlock’ St., 
long, Vic. ie 718865, 


8 valves, 


‘ep. AM USB/LSB,_ Vox, mi 
Spares Included, "800. ""Abovo 
nt condition and’ are ‘used on 
888 "combination. Ata 
frame, and modifietion articles, da 
Ing" cavles ‘re included.” 3) sahnon 
278 watts, aa new, in-orlg,. carton, “complete 
instructions “and. diagrams, (390. (8) Channelm 
Beam Rotator. 280v.”@.c-/24v. operation, com 
60 feet approx. wire ‘control cable. end Indl 
sentrol Box." working and "good, condition, $80, 
ering, VROXS, PRB Box "4, Bich, 
hone 8). 


Minimum $1 for forty words. 

Extra words, 3 cents each. Geo 
HAMADS. WILL NOT BE PUBLISHED UNLESS 

‘ACCOMPANIED BY REMITTANCE. 


Advertisements under this heading will be 
only from” Amateure ‘nd S.wl's. The Publ 


HRO-60 Receiver, SSB/AM/CW, 1.7 to 30 MHz. 
General coverage and/or Ham ‘Bands only. Yo 
chance to own one of the greatest communi: 
tions Receivers at a reasonable price. $695, 
VKSTD. Phone 783-9611 or 787-1407 (after hours). 


WANTED: Triband Beam (any condition), also 
Rotator wanted. Hava 2 element 10 mx Beain with 
Balun. Accept reasonable olfer, Have 4 element 
6 mx Beam. Accept reasonable offer. lan Dunlop, 
BOW Frequency Meter for decent VKZAVS. 7 James Bt.. Murwillumbah,” N.S 2454, 
‘ot O'Grady Street, Albert Park,” Vie. sae 
WEBSTER Band Spanner Mobile Antenna, 10-80 mx 
new, $30. Webster Model 3400F De Lixe Marine 
Antenna, ‘extends to 26 ft., $45. 240. watt SSB 
Transceiver, 10/20/40/80 metre bands, less power 
supply. $180. 1000 volt 250 mA. Power Supply for 
‘above, Transceiver, $100, VK3TD, Cassiobury Ave., 
Eliza, Vic. Phone 783-9611" (office), 757-14 


ved 
Vie., 2002, by Sth of the month and remittance must 


accompany the advertisement. 


EXCHANGE: 
Receiver. 
3206. 


FOR SALE: Byer "66" Tape Recorder complete 
with tuner and new full track heads. The machine 
has been completely overhauled and is in excellent 
condition, complete with accessories, $450. Senn- 
helser (new) Mic. MD21/2, complete with trans- 


former and table stand, $40. J. W. Nairn, P.O. Box {after hours). 
S82 Traralgon, Vie., 3648. 

2 WATT, Abend SSB Transceiver chassis, suit. 
FOR SALE: One MRIQA Carphone, complete with  Sile “conversion “to Ham ‘Bands, $0." B00 walt 
Hieables_ and Crannal A Hii 255 or beat afer. Linear Ampiir aril ball il ats neoding 
Contact Howard “Anders, VKSAVWV, Phone 277-1207 pair of 81 tubes and Power ‘Supply. S99. VKSTD 
Sfter hours, Rone Teea6t1 oF TET 1407” tater Pours} 

Page 21 


PREDICTION CHARTS FOR FEBRUARY 1970 (Prediction Charts by courtesy of lonospheric Prediction Service) 
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BRIGHT STAR CRYSTALS 


FOR ACCURACY, STABILITY, ACTIVITY 
AND OUTPUT 


THREE MONTHS SPECIAL OFFER— 
STANDARD AMATEUR CRYSTALS 


STYLE HC6U HOLDER, FREQUENCY RANGE 9 TO 15 Mc. 
0.01% $4.25 
0.005% $5.50 
Prices include Sales Tax and Postage 


COMMERCIAL CRYSTALS 
IN HC6U HOLDER, 0.005% TOLERANCE, FREQUENCY RANGE 9 TO 15 Mc. 
$6.00 plus Sales Tax and Postage 
Write for list of other tolerances and frequencies available. 


New Zealand Representatives: Messrs. Carrell & Carrell, Box 2102, Auckland 
Contractors to Federal and State Government Departments 


BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. 3168 Phone 546-5076 


With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest 


+ 
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DURALUMIN 
ALUMINIUM 
ALLOY TUBING 


IDEAL FOR BEAM AERIALS 
AND T.V. 
* LIGHT * STRONG 
%* NON-CORROSIVE 


Stocks now available for 
Immediate Delivery 


ALL DIAMETERS — 14” TO 3” 
Price List on Request 


STOCKISTS OF SHEETS— 
ALL SIZES AND GAUGES 


GUNNERSEN ALLEN METALS 


PTY. LTD. 


SALMON STREET, 
PORT MELB'NE, VIC. 


HANSON ROAD, 
WINGFIELD, S.A. 


Phon« 


021 (4, lines) 
Tgrams: "Metals" Adel. 
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EDDYSTONE 


H.F. Communications Receivers 
Model "940" 


The Eddystone “940" is a general purpose com- 

munications receiver covering from 480 KHz. 

to 30 MHz. in five overlapping ranges. It is 
| suitable for the reception of CW, AM and SSB 
signals, and by reason of the two RF and two 
IF stages incorporated, a high performance is 
secured throughout the frequency ranges. 


Amateur Net Price: $540.88 


+ 25% SI. 


“EC10" Transistorised 


FEATURES— 
RUGGED — COMPACT — LIGHT! 


@ Cascode type ist RF amplifier stage. 

: i Separate FF and AF gain controls. 
Designed for Commercial and Amateur use © Three selectivity positions—broad 10 KHz., 
crystal filter 400 Hz. (with panel-operated phasing control). 
Panel-mounted carrier level meter. 

Separate detectors for AM and for CW/SSB. 

Fificient Noise Limiter. 

Geardriven slow motion drive and vernier scale. 

Image rejection: At 1 MHz. 40 db., at 8 MHz. 75 db., at 20 
MHz. 40 db. 

@ Push-pull audio output stage. 


Model “EA12” 


2 


General purpose coverage—550 KHz. to 30 MHz. 


Amateur Net Price: $179.40 Sales Tax 


plus 25% 


FEATURES— 
© Adequate bandspread, correct degree of selectivity for 
the various modes of signal, ease of tuning SSB signals, 
and frequency stability. 
| © Continuously variable selectivity in the 100 KHz. second 


IF stages, crystal filter can be switched in to give an 
extremely narrow band for CW. 

| @ Mode switch selects either upper or lower sideband. 
Large S meter, each division 6 db. change of level. 

| @ Image rejection better than 50 db. at highest frequency 

| 


and proportionally greater at lower frequencies. 


AVAILABLE EX STOCK — 
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608 Collins St., Melbourne, Vic., 3000 
Phone 61-2464 


64 Alfred St., Milsons Pt., N.S.W., 2051 
Phone 929-8066 


The Eddystone “EA12" is a model specially designed for 
use by Amateur Radio operators and covering the six major 
Amateur bands from 1.8 MHz. to 28 MHz. It possesses 
an exceedingly good electrical performance and. will pro: 
duce first-class results with all modes of signals 


Amateur Net Price: $563.12 plus 25% Sales Tax 


WRITE FOR FULLY ILLUSTRATED TECHNICAL BROCHURES 


24 Wolya Way, Balga, Perth, W.A, 6067 
Phone 49-4919 


L. E, Boughen & Co., 30 Grimes St., 
Auchenflower, Qld., 4066. Phone 7-4097 
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Regulated Power Supply 
BATTERY ELIMINATOR 


SPECIALLY FOR LARGER BATTERY 
OPERATED TAPE RECORDERS 


TYPE PS 104 
Designed primarily for Tape Recorders 
re a regulated voltage supply is nec- 
ary to prevent speed variation with 
changes. A versatile power supply 


with a range of output voltages making 
it ideal for design, testing and repair of 
Transistor Radios, Amplifiers, Record 


Players, Test Equipment, etc. It is also 
eminently suitable for use in Schools, 
Universities, Government Departments 
‘and Industry. 


SPECIFICATIONS 


50 He 

78V. 9V or 12V D.C. by 
lug. Max. Curent OSA 
Protection tection 
Regulation 


Input Voitage 
‘Output Voltage 


Apple fo0"mv RMS. 
reuitry 


Weight 7 
Approval ‘Approved by Electric Supply Authorities 


igh x 53 ins, deep 


Manufactured by 


A & R ELECTRONIC EQUIPMENT 


COMPANY PTY. LTD. 
A & R—SOANAR GROUP COMPANY 


42-46 LEXTON ROAD, BOX HILL, 
VIC., 3128 


Phones 89-0238, 89-0239 


AGENTS IN ALL STATES 
N.S.W.: SOANAR ELECTRONICS PTY. LTD. 

Carlton Cres., Summer Hill. Ph, 798-6999, 
OLD: R.A. VENN PTY. LTD. 

71-73 Doggett St., Valley, Bris. Ph. 51-5421 
S.A: SCOTT THOMPSON PTY. LTD. 

83 Gilles St., Adelaide. Phone 23-2261 
WA: EVERETT AGENCY PTY. LTD. 

17 Northwood St., W. Leederville, Ph. 6-4137. 
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LOW DRIFT 
CRYSTALS 


1.6 Mc. to 10 Mc., 
0.005% Tolerance, $5 


* 


10 Mc. to 18 Mc., 
0.005% Tolerance, $6 
] tt 
Regrinds $3 


THESE PRICES ARE SUBJECT 
TO SALES TAX 


SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 


MAXWELL HOWDEN 


15 CLAREMONT CRES., 
CANTERBURY, 
VIC., 3126 

Phone 83-5090 | 


= = 

| 

|LOG BOOK | 

; IS NOW AVAILABLE j 

Larger, spiral-bound pages | 
! 
i 
i 
| 
| 
| 


with more writing space. 


Price 75c each 
| plus 17 Cents Post and Wrapping 


} Obtainable from your Divisional 


| 
| 
| 
| 
| 
| Secretary, or W.LA., P.O. Box 36, 
+ 


East Melbourne, Vic., 3002 


approved 
& 


accepted 


by leading manufacturers and 
Government Departments 


ELNA 


ELECTRONIC 
COMPONENTS 


@ Electrolytic Capacitors 
@ Polyester Capacitors 
@ Carbon Potentiometers 


Australia’s largest selling im- 
ported capacitors are produc- 
ed by one of the world's major 


components manufacturers 


f 
e 


Write or phone for 
illustrated brochure 


SOANAR 
ELECTRONICS 


PTY. LTD. 
A & R-Soanar Group of Companies 


VIC: 45 Lexton Rd., Box Hill; 89-7823, 

NSW: 82 Carlton Cr., Summer Hill; 798-6999. 

OLD: R. A. Venn Pty. Ltd., Valley; 51-5421. 

SA: Scott Thompson Pty. Ltd., Adela 
23-2261. 


WA: Everett Agency Pty. Ltd., West Leet 
ville; 8-4137 
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siocouvo 
rcv Bg 108 


RF GAIN—~G— AF GAIN 


ECONOMICAL SSB! 


A superb quality, low cost, versatile transceiver. 
Covers 80-10 mx, tuning range 500 Kc. each band. 
On 10 mx, crystal supplied for 28.5-29 Mc. (Crys- 
tals available optional extra for full 10 mx cover- 
age.) SSB, CW, AM; with a speech peak input of 
300w. Transistorised VFO, voltage regulator, and 
calibrator. 16 valves, 12 diodes, 6 transistors. PA 
two 6JS6A pentodes. ALC, AGC, ANL, PTT and 
VOX. Calibrated metering for PA cathode current, 
relative power output, and receiver S units. Offset 
tuning +5 Ke. Uses a 9 Me. crystal filter with 
bandwidth of 2.3 Ke. at —6 db. Selectable side- 
bands, carrier suppression better than —40 db. 
Sideband suppression better than —50 db. 
Fixed channel facility optional extra, useful for 
net operation, skeds, etc. 


CLARIFIER 
Spot 


on. 


from YAESU 


FT-200 FIVE-BAND TRANSCEIVER 


Operates from conservatively rated separate 230 
volt 50 c.p.s. AC power supply, FP-200, which 
includes built-in speaker. A 12 volt DC power 
supply, DC-200, is also available. Transceiver 
incorporates power take-off and low level R.F. 
drive outlets suitable for transverters. 


Cabinet finished in communication grey lacquer. 
Panel, etched, satin finish aluminium. 


Price, FT-200, $345 inc. S.T. 


Imported Yaesu matching Power Supplies: 
FP-200 $85 including Sales Tax 
DC-200 $118 ” ” 

Available ex Stock 


Other well known Yaesu Models: FTDX-100 Transistorised Transceiver, FTDX-400 Transceiver, FLDX-2000 
Linear Amplifier, FLDX-400 Transmitter, FRDX-400 Receiver, FR-5S0 Receiver, FTV-650 6 Metre Trans- 
verter, FF-30DX Low Pass Filter, 600 c.p.s. CW Mech. Filter for FRDX-400, 600 c.p.s. CW Crystal Filter 
for FTDX-400. Also: SWR Meters, Co-ax. Switches, F.S. Meters, Co-ax. Conn., Hy-Gain (U.S.A.) Beams. 


All sets checked before despatch. After-sales service, spares availability, 90-day warranty. All Yaesu sets sold by us are 
complete with plugs, power cables and English language instruction manual. Prices and specifications subject to change. 


Sole Australian Agent: 
60 Shannon St., 


BAIL ELECTRONIC SERVICES  \i..°3i25 


N.S.W. Rep.: A. J. (‘SANDY") BRUCESMITH, 11 Ruby Street, Mosman, N.S.W., 2088. 


Box Hill North, 
Phone 89-2213 


Telephone 969-8342 
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PROPRIETARY LIMITED 


CUSTOMER SERVICE 


NEW STOCK JUST ARRIVED 


‘RAPAR' 
MULTI-TESTER 


MODEL SK-100 


23 RANGES. 

100K O.P.V. ON D.C. 10K O.P.V. ON A.C. 
OVERLOAD PROTECTION. 

MIRROR SCALE. 


Ranges: 
D.C. Volts: 0-0.6, 3, 12, 60, 300, 1,200 
AC. Volts: 0-6, 30, 120, 300, 1,200. 


D.C. Current: 0-12 uA. 300 uA. 6 mA, 
600 mA., and 12 A 


A. Current: 0-12 A. 
Ohms: 0-20 megohms in four ranges 


Centre Scale Reading: 150, 1.5K, 15K and 
150K ohms. 


DB.: —20 to +17. 0 db. 1 mW. in 600 
ohm line. 


Weight: 2% Ib. Size: 7” h. x 5%" w. x 21" d 
TRADE PRICE: 


$30.40 


+ 15% Sales Tax where applicable 


MELBOURNE’S WHOLESALE HOUSE 
562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 
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